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COMMUNICATION DEVICE AND
COMMUNICATION METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Phase of International
Patent Application No. PCT/JP2016/077357 filed on Sep.

16, 2016, which claims priority benelfit of Japanese Patent
Apphcatlon No. JP 2015-249972 filed 1n the Japan Patent
Oflice on Dec. 22, 2015. FEach of the above-referenced
applications 1s hereby incorporated herein by reference 1n 1ts
entirety.

TECHNICAL FIELD

The present disclosure relates to communication devices
and communication methods.

BACKGROUND ART

In recent years, wireless local area networks (LANSs)
representative of Institute of Electrical and Electronics Engi-
neers (IEEE) 802.11 have been widely used. Further, along
with this, wireless LAN compatible products have also
increased. Here, many wireless LAN compatible products
are mobile communication terminals. Since the mobile
communication terminals have limited opportunmities to
receive power supply from the outside, 1t 1s preferable that
power consumption be suppressed.

For example, Patent Literature 1 discloses a method of
reducing power consumption of a communication device
that operates as a station (STA) (heremnafter, also simply
referred to as a STA) by storing information by which a
wireless communication network that serves as a commu-
nication destination 1s 1identified (hereinatter, also referred to
as a wireless network 1dentifier) 1n a physical layer conver-
gence protocol (PLCP) header. Specifically, a partial 1den-
tifier that 1s formed of a basic service set 1dentifier (BSSID)
and the like 1s stored in the PLCP header. The STA that
receives the PLCP header causes the STA itself to sleep
without receiving the following part of the PLCP header in
a case mm which the partial identifier indicates a partial
identifier other than a partial identifier of a BSSID related to
a BSS to which the STA 1itself (the corresponding STA)
belongs (hereinatter, also referred to as its own BSS). In this
manner, 1t 1s assumed that the power consumption in the

STA will be reduced.

CITATION LIST
Patent Literature

Patent Literature 1: JP 57741698

DISCLOSURE OF INVENTION
Technical Problem

However, according to the disclosure of Patent Literature
1, the effect of reducmg the power consumption may be
reduced in a case 1 which wireless communication network
identifiers overlap between a plurality of wireless commu-
nication networks. In a case i which the atorementioned
BSSIDs or the aforementioned partial identifiers overlap
between a plurality of BSSs, for example, there 1s a possi-
bility that a STA, which belongs to a BSS that 1s different
from a BSS to which a STA intended to receive the following
part of a PLCP header belongs, may receive the following
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2

part of the PLCP header without sleeping. Therefore, 1t 1s
desirable to avoid overlapping of mnformation for identitying
the wireless communication network. Meanwhile, it 1s not
preferable that communication frequently occur for avoiding
the overlapping and a wireless communication resource be
overloaded.

Thus, the present disclosure will propose a mechanism
capable of avoiding overlapping of wireless communication
network 1dentifiers while curbing degradation of utilization
elliciency of the wireless communication resource.

Solution to Problem

According to the present disclosure, there 1s provided a
communication device including: a communication unit that
transmits a request signal for a wireless communication
network 1dentifier 1dentified in a physical layer and receives
a response signal by a wireless communication resource
corresponding to the wireless communication network 1den-
tifier after the transmission of the request signal.

In addition, according to the present disclosure, there 1s
provided a communication device mncluding: a communica-
tion unit that receives a request signal for a wireless com-
munication network 1dentifier identified 1n a physical layer
and transmits a response signal by a wireless communication
resource corresponding to the wireless communication net-
work i1dentifier after the reception of the request signal.

According to the present disclosure, there 1s provided a
communication method including, by using a processor:
transmitting a request signal for a wireless communication
network 1dentifier 1dentified in a physical layer; and receiv-
ing a response signal by a wireless communication resource
corresponding to the wireless communication network 1den-
tifier after the transmission of the request signal.

In addition, according to the present disclosure, there 1s
provided a communication method including, by using a
processor: receiving a request signal for a wireless commu-
nication network identifier identified in a physical layer; and
transmitting a response signal by a wireless communication
resource corresponding to the wireless communication net-
work 1dentifier after the reception of the request signal.

Advantageous Elflects of Invention

According to the present disclosure, a mechanism capable
of avoiding overlapping of wireless communication network
identifiers while curbing degradation of utilization efliciency
of the wireless communication resource i1s provided as
described above. Note that the eflects described above are
not necessarily limitative. With or in the place of the above
cllects, there may be achieved any one of the eflects
described 1n this specification or other effects that may be
grasped from this specification.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram for explamning an outline of a
communication device according to each embodiment of the
present disclosure.

FIG. 2 1s a diagram for explaimning an outline of a
communication device according to each embodiment of the
present disclosure.

FIG. 3 1s a diagram for explaining an outline of a
communication device according to each embodiment of the
present disclosure.

FIG. 4 1s a block diagram illustrating an example of a
schematic functional configuration of a communication
device according to a first embodiment of the present
disclosure.
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FIG. 5 1s a block diagram illustrating an example of a
schematic functional configuration of a wireless communi-
cation module according to the embodiment.

FIG. 6 1s a diagram 1llustrating an example of a frame
configuration of a PRQ according to the embodiment.

FIG. 7 1s a diagram 1illustrating an example of communi-
cation of a PRQ and a PRS according to the embodiment.

FIG. 8 1s a diagram illustrating an example of a frame
configuration of the PRS according to the embodiment.

FIG. 9 1s a flowchart conceptually 1llustrating processing,
ol a request device according to the embodiment.

FI1G. 10 1s a tflowchart conceptually 1llustrating processing,
ol a response device according to the embodiment.

FIG. 11 1s a diagram for explaining a setting example of
a PID by the request device and the response device accord-
ing to the embodiment.

FIG. 12 1s a diagram 1llustrating an example of commu-
nication of the PRS at a frequency corresponding to the PID
according to a modification example of the embodiment.

FIG. 13 1s a diagram 1llustrating an example of commu-
nication of the PRS using a code corresponding to the PID
according to a modification example of the embodiment.

FIG. 14 1s a diagram 1illustrating an example of commu-
nication of a PRQ and a PRS according to a second
embodiment of the present disclosure.

FI1G. 15 1s a flowchart conceptually 1llustrating processing
of a request device according to the embodiment.

FIG. 16 1s a flowchart conceptually illustrating processing,
ol a response device according to the embodiment.

FIG. 17 1s a diagram for explaining an example of setting,
of a PID by the request device and the response device
according to the embodiment.

FIG. 18 1s a block diagram illustrating an example of a
schematic configuration of a smartphone.

FIG. 19 1s a block diagram illustrating an example of a
schematic configuration of a car navigation device.

FIG. 20 1s a block diagram illustrating an example of a
schematic configuration of a wireless access point.

MODE(S) FOR CARRYING OUT TH
INVENTION

L1

Hereinafter, (a) preferred embodiment(s) of the present
disclosure will be described 1n detail with reference to the
appended drawings. Note that, in this specification and the
appended drawings, structural elements that have substan-
tially the same function and structure are denoted with the
same reference numerals, and repeated explanation of these
structural elements 1s omitted.

Further, 1n this specification and the drawings, there are
cases 1n which a plurality of structural elements having
substantially the same function are distinguished by adding
different numbers to the end of the same reference numeral.
For example, a plurality of structural elements having sub-
stantially the same function are distinguished as necessary
like a STA 200A and a STA 200B. However, 1n a case where
it 1s unnecessary to distinguish structural elements having
substantially the same function, only the same reference
numeral 1s added. For example, in a case where 1t 1s
unnecessary to particularly distinguish the STA 200A and
the STA 200B, they are simply referred to as “STAs 200.”

Note that description will be given 1n the following order.
1. Outline
2. First embodiment (notification of PIDs that are being used
to request device)

2-1. Basic configuration of device
2-2. Detailed configuration of device
2-3. Processing of device

2-4. Operation example
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4

2-5. Summary of first embodiment
2-6. Modification example

3. Second embodiment (notification of PIDs that are being
used to request device for each type)

3-1. Detailed configuration of device

3-2. Processing of device

3-3. Operation example

3-4. Summary of first embodiment

4. Application example

5. Conclusion

1. Outline

First, an outline of a communication device according to
cach embodiment of the present disclosure will be described
with reference to FIGS. 1 to 3. FIGS. 1 to 3 are diagrams for
explaining the outline of the communication device accord-
ing to each embodiment of the present disclosure.

The communication system includes an AP 100 and an
STA 200 that serve as communication devices, and a wire-
less communication network to which the AP 100 and the
STA 200 belong 1s formed. Specifically, the AP 100 decides
a wireless communication network identifier to which the
AP 100 1itself belongs and provides a notification of the
decided wireless communication network identifier to the
STA 200 connected thereto for communication. Then, com-
munication using the wireless communication network 1den-
tifier provided 1n the notification 1s performed between the
communication devices in the wireless communication net-
work. In addition, the wireless communication network
identifier 1s information on the basis of which the wireless
communication network, for example, a BSS i1s 1dentified 1n
the physical layer. Specifically, the wireless communication
network i1dentifier 1s included in a PLCP header (physical
layer (PHY) header). Therelfore, the communication device
that recerves the PLCP header can determine whether or not
the communication device 1itself 1s a target for reception of
a frame 1ncluding the PLCP header 1n a stage of processing
of receiving the PLCP header. Therefore, 1t 1s possible to
reduce power consumption in the communication devices
since only the communication device as a target for recep-
tion of the frame receives the following part of the PLCP
header. Note that the wireless communication network 1den-

tifier will also be referred to as a physical layer identifier:
PHY ID (PID) in the following description.

For example, a case in which an AP 100 and STAs 200A
and 200B that belong to the same BSS are present and STAs
200C to 200H (hereinafter, also referred to as overlapping
STAs (OSTAs)) that belong to a BSS with a communication
range that overlaps that of another BSS (heremafiter, also
referred to as an overlapping BSS (OBSS)) are present as
illustrated i FIG. 1 will be considered.

A BSS (hereinatter, also referred to as a BSS 7), to which
the AP 100 and the STAs 200A and 200B belong, which has
a PID of 7 (hereinafter, also referred to as a PID (7)) and
BSS 1 and BSSs 3 to 6 to which the OSTAs 200C and 200E
to 200H respectively belong have overlapping communica-
tion ranges. For example, the AP 100 and the OSTA 200C
can communicate with each other.

Meanwhile, communication targeting communication
devices that belong to a specific BSS utilizing a PID 1s

performed. For example, a PLCP header that has the PID (7)
1s transmitted from the AP 100. The STAs 200A and 200B
receive the following part of the PLCP header since the PID
of their own BSS 1s 7. However, the OSTA 200C does not
receive the following part of the PLCP header since the PID
of the BSS to which the OSTA 200C 1tself belongs 1s 1.
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Therefore, the processing of receiving a frame that 1s not a
target for reception 1s omitted 1n the OSTA 200C, and power
consumption 1s reduced.

However, 1n a case 1n which the PID overlaps between the
plurality of BSSs, the processing of receiving the following,
part of the PLCP header 1s also performed in the commu-
nication devices other than the communication device which
1s a target for reception. In a case in which the PID of the
BSS to which the OSTA 200C belongs 1s 7, for example, the
processing of receiving the following part of the PCLP
header 1s executed 1n the OSTA 200C when the PLCP header

that has the PID (7) i1s transmitted from the AP 100 in a

manner similar to that described above. As a result, an
inadvertent operation, such as discard of information of the
following part of the PLCP header obtained by the alore-
mentioned reception processing, or setting of a network
allocation vector (NAV) on the basis of the information,
occurs in the OSTA 200C that 1s not a proper reception
target. In particular, transmission opportunities of the OSTA
200C decrease due to inappropriate setting of the NAV.
Therefore, 1t 1s desirable that overlapping of the PIDs be
avoided.

In order to avoid such overlapping of the PIDs, 1t 1s
necessary to recognize a PID that has already been used by
another BSS. Therefore, collecting information by which 1t
1s possible to recognize a PID that has been used by another
BSS may be conceived. In one example, collection of the
PID utilizing frame exchange, such as exchange of a probe
request and a probe response, may be considered. However,
it 1s necessary to exchange frames between the AP and each
STA as a PID collection target in this case. Therefore, a
wireless communication resource such as a time and trans-
mission paths required for collecting the PID increase as the
number of STAs increases. In this manner, it 1s not prefer-
able that the wireless communication resource be wasted
when collecting the mformation.

In addition, as another example of a method for recog-
nizing the PIDs that are being used, receiving frames that are
being communicated and acquiring the PIDs from a PLCP
header or the like of the frame may be conceived. However,

it 1s not certain whether or not the PIDs will be collected 1n
this case. Therefore, the reliability of avoidance of overlap-
ping of the PIDs 1s lower as compared with a case of frame
exchange.

Thus, according to each embodiment of the present dis-
closure, a communication device (hereinafter, also referred
to as a request device) that transmits a request signal for a
wireless communication network identifier identified in a
physical layer and receives a response signal using a wire-
less communication resource corresponding to the wireless
communication network identifier after the transmission of
the request signal 1s provided. In addition, a communication
device 200 (heremafter, also referred to as a response
device) that receives the request signal and transmits a
response signal using a wireless communication resource
corresponding to the wireless communication network 1den-
tifier after the reception of the request signal 1s also pro-
vided. Further, operation examples of the request device and
the response device will be described with reference to
FIGS. 2 and 3.

For example, a case in which the AP 100 operates as a
request device and the STAs 200A and 200B and the OSTA
200C operate as response devices will be considered.

The AP 100 transmits a PID notily request (PRQ) to

peripheral commumnication devices 1 a case in which the
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PID has not yet set. As 1llustrated 1in FIG. 2, for example, the
AP 100 transmuits the PRQ to the STAs 200A and 200B and
the OSTA 200C.

In contrast, the STAs 200A and 200B and the OSTA 200C
transmit a PID notily response (PRS) to the AP 100. As
illustrated in FIG. 3, for example, the STAs 200A and 2008
and the OSTA 200C transmit PRSs for providing notifica-
tions of PIDs of their own BSS and a BSS that 1s adjacent
to their own BSS to the AP 100, respectively. At this time,
the PRSs are transmitted at a timing corresponding to the
PID as targets of the notification, for example. Therefore, the
PRSs are respectively transmitted from each of the STAs
200A and 200B at a timing corresponding to a PID (4), for
example.

As describes above, the request device transmits the PRQ)
and receives the PRSs by a wireless communication
resource corresponding to the PID after the transmission of
the PRQ. In addition, the response devices receive the PRQ
and transmit the PRSs using the wireless communication
resource corresponding to the PID after the reception of the
PRQ. Therefore, 1t 1s possible to reduce the amount of
wireless communication resource used as compared with a
case 1n which the PID 1tself 1s communicated, by specitying
the PIDs that are being used in the wireless communication
resource by which the PRS is recerved. Therefore, 1t 1s
possible to avoid overlapping of the wireless communication
network 1dentifiers while curbing degradation of utilization
elliciency of the wireless communication resource. Herein-
after, the AP 100 that operates as the request device and the
STA (OSTA) 200 that operates as the response device will be
respectively described in detail. Note that, for convenience
of description, the AP 100 according to first and second
embodiments will be distinguished by adding numbers cor-
responding to the embodiments to the end, like AP 100-1 and
AP 100-2. Note that this similarly applies to the STA
(OSTA) 200.

2. First

Embodiment (Notification of PID that 1s
being Used to Request Device)

The outline of the communication device according to
cach embodiment of the present disclosure has been
described above. Next, a first embodiment of the present
disclosure will be described.

2-1. Basic Configuration of Device

First, basic functional configurations of an AP 100-1 that
operates as a request device and an STA 200-1 that operates
as a response device (hereinafter, also referred to as a
communication device 100-1 (200-1) will be described with
reference to FIG. 4. FIG. 4 1s a block diagram illustrating an
example of a schematic functional configuration of the
communication device 100-1 (200-1) according to the first
embodiment of the present disclosure.

As 1llustrated in FIG. 4, a communication device 100-1
(200-1) includes a wireless communication module 101
(201), a wired communication module 102 (202), a device
control unit 103 (203), an information input unit 104 (204),
and an information output unit 105 (205).

The wireless communication module 101 (201) performs
wireless communication with other communication devices.
Specifically, the wireless communication module 101 (201)
transmits data obtained from the device control unit 103
(203) and provides received data to the device control unit

103 (203). The details will be described later.
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The wired communication module 102 (202) communi-
cates with an external device via wired communication.
Specifically, the wired communication module 102 (202) 1s
connected to the Internet and communicates with the exter-
nal device via the Internet. For example, the wired commu-
nication module 102 (202) transmits data acquired wvia
communication by the wireless communication module 101
(201) to the external device via the Internet.

The device control unit 103 (203) controls operation of
the communication device 100-1 (200-1) in general. Spe-
cifically, the device control unit 103 (203) controls commu-
nication of the wireless communication module 101 (201)
and the wired communication module 102 (202). For
example, the device control unit 103 (203) causes the
wireless communication module 101 (201) or the wired
communication module 102 (202) to transmit data obtained
from the mmformation input umt 104 (204). Further, the
device control unit 103 (203) causes the information output
unit 105 (205) to output data obtained by the commumnication
of the wireless communication module 101 (201) or the
wired communication module 102 (202).

The mmformation mput unit 104 (204) recerves an input
from the outside of the communication device 100-1 (200-
1). Specifically, the information mput unit 104 (204)
receives a user mput or information obtained from a sensor.
For example, the information mnput unit 104 (204) 1s an input
device such as a keyboard or a touch panel or a detection
device such as a sensor.

The information output unit 105 (2035) outputs data.
Specifically, the information output unit 105 (205) outputs
data instructed from the device control unit 103 (203). For
example, the information output unit 105 (205) 1s a display
that outputs 1mages on the basis of 1mage information, a
speaker that outputs sounds or music on the basis of audio
information, or the like.

Further, the wired communication module 102 (202), the
information input unit 104 (204) and the information output
unit 105 (205) among the above components may not be
included in the communication device 100-1 (200-1).
(Configuration of Wireless Communication Module)

Next, a functional configuration of the wireless commu-
nication module 101 (201) will be described with reference
to FIG. 5. FIG. 5 1s a block diagram illustrating an example
of a schematic functional configuration of the wireless
communication module 101 (201) according to the first
embodiment of the present disclosure.

As 1llustrated 1n FIG. 5, the wireless communication
module 101 (201) includes a data processing unit 110 (210),
a control umt 120 (220), and a wireless communication unit
130 (230) as a communication unit.

(1. Data Processing Unit)

As 1llustrated 1n FIG. 5, the data processing unit 110 (210)
includes an interface unit 111, a transmission bufler 112, a
transmission frame constructing unit 113, a reception frame
analyzing unit 114, and a reception bufler 115.

The interface unit 111 1s an 1nterface connected to other
functional components installed 1n the communication
device 100-1 (200-1). Specifically, the intertace unit 111
performs reception of data that 1s desired to be transmitted
from another functional component, for example, the device
control unit 103 (203), provision of reception data to the
device control unit 103 (203), or the like.

The transmission bufler 112 stores data to be transmuitted.
Specifically, the transmission builer 112 stores data obtained
by the interface unit 111.

The transmission frame constructing unit 113 generates a
frame to be transmitted. Specifically, the transmission frame
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constructing unit 113 generates a frame on the basis of data
stored 1n the transmission builer 112 or control information
set by the control unit 120 (220). For example, the trans-
mission Irame constructing unmit 113 generates a frame
(packet) from data acquired from the transmission builer
112, and performs a process of adding a MAC header for
medium access control (MAC) and an error detection code
to the generated frame and the like.

The reception frame analyzing unit 114 analyzes a
received frame. Specifically, the reception frame analyzing
unit 114 determines a destination of a frame received by the
wireless communication unit 130 (230) and acquires data or
control information included 1n the frame. For example, the
reception frame analyzing unit 114 acquires data and the like
included in the received frame by performing analysis of the
MAC header, detection and correction of a code error, a
reordering process, and the like on the recerved frame.

The reception bufler 115 stores received data. Specifi-
cally, the reception bufler 115 stores data acquired by the

reception frame analyzing unit 114.
(2. Control Unit)

As 1llustrated in FIG. 5, the control unit 120 (220)
includes an operation control unit 121 and a signal control
unit 122.

The operation control unit 121 controls an operation of
the data processing unit 110 (210). Specifically, the opera-
tion control unit 121 controls the occurrence of communi-
cation. For example, 11 a communication connection request
occurs, the operation control umit 121 causes the data
processing unit 110 (210) to generate frames related to a
connection process or an authentication processing such as
an association process or an authentication process.

Further, the operation control unit 121 controls generation
of frames on the basis of a storage state of data in the
transmission bufler 112, an analysis result for a reception
frame, or the like. For example, in a case in which data 1s
stored 1n the transmaission buifer 112, the operation control
unmit 121 instructs the transmission frame constructing unit
113 to generate a data frame 1n which the data 1s stored.
Further, 1n a case 1n which reception of a frame 1s confirmed
by the reception frame analyzing umt 114, the operation
control unit 121 1nstructs the transmission frame construct-
ing unit 113 to generate an acknowledgment frame which 1s
a response to a received frame.

The signal control unit 122 controls an operation of the
wireless communication unit 130 (230). Specifically, the
signal control umt 122 controls a transmission/reception
process of the wireless communication unit 130 (230). For
example, the signal control unit 122 causes the wireless
communication unit 130 (230) to set a parameter for trans-
mission and reception on the basis of an mstruction from the
operation control unit 121.

Note that the information related to the wireless commu-
nication network such as a PID 1s managed by the control
umt 120 (220). For example, the control unit 120 (220)
manages the BSS information such as COLOR information
of 1its own BSS and another BSS that 1s different from 1ts
own BSS.

(3. Wireless Commumnication Unit)

As 1llustrated 1n FIG. 5, the wireless communication unit
130 (230) includes a transmission processing unit 131, a
reception processing unit 132, and an antenna control umit
133.

The transmission processing unit 131 performs a frame
transmission process. Specifically, the transmission process-
ing unit 131 generates a signal to be transmitted on the basis
of a frame provided from the transmaission frame construct-
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ing unit 113. More specifically, the transmission processing
unit 131 generates a signal related to a frame on the basis of

a parameter set 1 accordance with an istruction from the
signal control unit 122. For example, the transmission
processing umt 131 generates a symbol stream by perform-
ing encoding, interleaving, and modulation on the frame
provided from the data processing unit 110 (210) 1n accor-
dance with a coding and modulation scheme instructed by
the control unit 120 (220). Further, the transmission pro-
cessing unit 131 converts the signal related to the symbol
stream obtained by the process at the previous stage into an
analog signal, and performs amplification, filtering, and
frequency up-conversion on the resulting signal.

Further, the transmission processing unit 131 may per-
form a frame multiplexing process. Specifically, the trans-
mission processing unit 131 performs a process related to
time division multiplexing, code division multiplexing, ire-
quency division multiplexing or space division multiplex-
ng.

The reception processing unit 132 performs a frame
reception process. Specifically, the reception processing unit
132 restores the frame on the basis of the signal provided
from the antenna control unit 133. For example, the recep-
tion processing unit 132 acquires a symbol stream by
performing a process opposite to the signal transmission, for
example, frequency down-conversion, digital signal conver-
sion, and the like on a signal obtained from an antenna.
Further, the reception processing unit 132 acquires a frame
by performing demodulation, decoding, and the like on the
symbol stream obtained by the process at the previous stage
and provides the acquired frame to the data processing unit
110 (210) or the control unit 120 (220).

Further, the reception processing unit 132 may perform a
process related to separation of a multiplexed frame. Spe-
cifically, the reception processing unit 132 performs a pro-
cess related to separation of a frame multiplexed by the time
division multiplexing, the code division multiplexing, the
frequency division multiplexing or the space division mul-
tiplexing.

Further, the reception processing unit 132 may estimate a
channel gain. Specifically, the reception processing unit 132
calculates complex channel gain mformation from a pre-
amble portion or a training signal portion of the signal
obtained from the antenna control unmit 133. Further, the
calculated complex channel gain information 1s used for a
frame multiplexing-related process, a frame separation pro-
cess, and the like.

The antenna control unit 133 performs transmission and
reception of signals via at least one antenna. Specifically, the
antenna control unit 133 transmits the signal generated by
the transmission processing unit 131 via the antenna and
provides the signal received via the antenna to the reception
processing unit 132. Further, the antenna control unit 133
may perform control related to space division multiplexing.

Further, the transmission/reception process of the PLCP
header including the PID or the like 1s performed by the
wireless communication unit 130 (230). The process will be
described 1n detail later.

2-2. Detailed Configuration of Device

Next, details of functions of the communication device
100-1 (200-1) according to the embodiment will be

described. In the following description, functions of the AP

100-1 that operates as a request device that requests a
notification of a PID and the STA 200-1 or OSTA 200-1

(heremaftter, also simply referred to as the STA 200-1) that
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operates as a response device that responds with a notifica-
tion of the PID will be separately described.
(A. Functions of Request Device)

First, functions of the AP 100-1 that operates as a request
device will be described.

(A-1. Transmission of PRQ)

The AP 100-1 transmits a PRQ as a PID request signal.
Specifically, the control unit 120 causes the data processing
unit 110 to generate the PRQ 1f a PID setting request occurs.
Then, the wireless communication unit 130 transmits the
generated PRQ. For example, the PID 1s COLOR 1nforma-
tion of a BSS. In a case 1n which formation of the BSS to
which the AP 100-1 belongs i1s requested, and COLOR
information 1s decided, the control umt 120 provides an
instruction for generating the PRQ to the data processing
unit 110.

In addition, the PRQ has correspondence relation infor-
mation with which correspondence relation between the
PIDs and the wireless communication resource that 1s used
for transmitting the PRS 1s specified. Specifically, the cor-
respondence relation information 1s the number of sections
in accordance with the PIDs of the wireless communication
resource. For example, the PRQ includes information for
controlling the transmission of the PRS including the cor-
respondence relation information (hereinafter, also referred
to as PRS transmission parameters). As the correspondence
relation imnformation, the number of time slots 1n which the
PRS 1s transmitted may be exemplified. Then, 1n a case 1n
which an order of PIDs on the time slots have been ascer-
taimned, the respective time slots and the respective PIDs
correspond to each other. Therefore, the number of time slots
basically corresponds to the number of PIDs that can be set.
Note that since the wireless communication resource that
can be utilized in the communication of the PRS may
change, all the set time slots may not be utilized. For
example, the control unit 120 may cause the PRS to store
information indicating the number of time slots 1 accor-
dance with a period, during which the control unit 120 1tself
can perform reception, 1n the number of time slots.

Further, the PRQ will be described 1n detail with reference
to FIG. 6. FIG. 6 1s a diagram 1llustrating an example of a
frame configuration of a PRQ) according to the embodiment.
The frame configuration of the PRQ has fields such as Frame
Control, Duration, Address 1, Address 2, PID Notily
Request Control, and Frame Check Sequence (FCS) as
illustrated in FIG. 6. The Frame Control field stores infor-
mation idicating that the frame 1s a PRQ, and the Duration
field stores information with which a PRS transmission
period corresponding to the PRQ) 1s specified. The Address
1 field stores 1ts own MAC address, and the Address 2 field
stores a broadcast address. Further, the PID Notily Request
Control field has fields such as a Number of Slots and Used
Slots 1n which the PRS transmission parameters are stored.
The Number of Slots field stores information indicating the
number of time slots, and the Used Slots field stores infor-
mation indicating the number of time slots 1n accordance
with a period during which the AP 100-1 1itself can perform
reception.

Note that although the example in which the correspon-
dence relation information 1s the number of sections 1n
accordance with the PIDs has been described above, the
correspondence relation information may be an interval
between the sections. For example, the correspondence
relation information may be a width between the respective
time slots. In this case, the number of time slots 1s set
according to the width of the time slots when a PRS
transmission period 1s known.
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In addition, although the example 1n which the PRQ 1s a
control frame has been described above, the PRQ may be
another type of frame. For example, the PRQ may be a
management frame, a data frame, or the like. In addition,
although the example 1n which the PRQ) 1s a frame has been
described above, the PR(Q) may be a signal other than the
frame. In a case in which the aforementioned PRS trans-
mission parameters are known to the response device,
namely, the STA 200-1, for example, a training signal or

another signal of a predetermined pattern may be transmaitted
as the PRQ).

(A-2. Reception of PRS)

The AP 100-1 recerves a PRS as a response signal by the
wireless communication resource corresponding to the PID
alter the transmission of the PRQ). Specifically, the AP 100-1

receives the PRS by the wireless communication resource
corresponding to the PID that 1s used in the BSS to which the
PRS transmission source of belongs. In addition, the AP
100-1 receives the PRS by the wireless communication
resource corresponding to the PID that 1s used in the BSS
that 1s adjacent to the BSS to which the PRS transmission
source belongs. Note that the wireless communication
resource includes a time. Further, details of the reception of
the PRS will be described with reference to FIG. 7. FIG. 7
1s a diagram 1llustrating an example of communication of the
PRQ and the PRS according to the embodiment.

First, the AP 100-1 waits for the PRS after the transmis-
sion of the PRQ. For example, the wireless communication
unit 130 stands by for a period equivalent to the number of
time slots set after elapse of a predetermined time such as a
short inter-frame space SIFS since the transmission of the
PRQ), that 1s, until the PRS transmission period arrives.

Next, the AP 100-1 receives the PRS by the wireless
communication resource corresponding to the PID. For
example, the time slots are set to S_1 to S_n as 1llustrated 1n
FI1G. 7, and the PRS 1s received 1n units of the time slots.

If the PRS 1s received, the AP 100-1 specifies the PID
corresponding to the wireless communication resource that
1s used for the communication of the PRS and stores the
specified PID. If the PRS transmission period arrives, and a
PRS 1 1s received by the wireless communication unit 130
in the time slot S_1, for example, the control umt 120
specifies a PID (1) corresponding to the time slot equivalent
to the reception time. Then, the control unit 120 stores the
specified PID (1).

Here, the PID 1n accordance with the wireless communi-

cation resource that 1s used for the communication of the
PRS 1s a PID of the BSS of the PRS transmission source or

a PID of the BSS that 1s adjacent to the BSS as the
transmission source. In other words, the PRS based on the
PID of the BSS to which the PRS transmission source
belongs (heremafter, also referred to as a direct PRS) or the
PRS based on the PID of the BSS that 1s adjacent to the BSS
to which the PRS transmission source belongs (hereinaftter,
also referred to as an indirect PRS) 1s received. For example,
the PRS 1 received from the OSTA 200-1C represented by
the dot pattern 1n FIG. 7 1s transmitted as a direct PRS based
on the PID of the BSS to which the OSTA 200-1C belongs
Meanwhile, the PRS 1 received from the STA 200-1B 1is
transmitted as an indirect PRS based on the PID of the BSS
that 1s adjacent to the BSS to which the STA 200-1B
belongs.

In addition, the PRS 1s multiplexed 1n terms of a time. In
the STA 200-1A, a plurality of PRS 4 to PRS 6 are
temporally orthogonal and are transmaitted to the AP 100-1
in a time division multiplexed manner by the PRS 4 to PRS
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6 being transmitted 1n the corresponding time slots S_4 to
S_6, respectively, as illustrated 1n FIG. 7, for example.

Note that the example in which a direct PRS and an
indirect PRS are present together has been described 1n FIG.
7, only a direct PRS or only an indirect PRS may be
received.

In addition, the AP 100-1 receives a PRS with a received
signal intensity of equal to or greater than a threshold value.
Specifically, the wireless communication unit 130 receives
only a PRS with a received signal intensity of equal to or
greater than a preset threshold value. Note that the threshold
value may be changed later.

In addition, the PRS may have information indicating the
PID. Specifically, the PRS may include information indicat-
ing the PID corresponding to the wireless communication
resource by which the PRS is transmitted. Further, the PRS
will be described 1n detail with reference to FIG. 8. FIG. 8
1s a diagram 1illustrating an example of a frame configuration
of the PRS according to the embodiment.

The frame configuration of the PRS has fields such as
Frame Control, Duration, PID, and FCS as illustrated in
FIG. 8. Note that the PID field stores information indicating
the PID corresponding to the time slot in which the PRS 1s
transmitted. Therefore, the details of PRSs received 1n the
same time slot are the same regardless of which of the STAs
200-1 the PRS 1s transmitted from and regardless of which
of a direct PRS and an indirect PRS the PRS 1s. Therefore,
even 1n a case i which a plurality of PRSs are transmatted,
it 1s only necessary for at least one of the plurality of PRSs
to be received.

Note that although the example 1n which the PRS 1s a
control frame has been described above, the PRS may be
another type of frame in a manner similar to that of the PRQ
In addition, although the example 1n which the PRS 1s
frame has been described above, the PRS may be a 81gnal
other than a frame 1n a manner similar to that of the PRQ.
In this case, even when a plurality of PRSs are transmuitted
in the same time slot, and 1t becomes difficult to decode the
signals due to conflict of the signals, the request device can
recognize the PIDs that are being used on the basis of the
fact that the signals have been received 1n the time slot. Note
that the received signal intensity of the signals may be
required to be equal to or greater than a threshold value as

described above.
(A-3. Decision of PID)

The AP 100-1 decides a PID on the basis of reception of
a PRS. Specifically, the control unit 120 decides a PID other
than PIDs corresponding to time slots 1n which the PRS 1s
received as a PID of the wireless communication network to
which the AP 100-1 belongs. More specifically, since the
PID corresponding to the time slot in which the PRS 1s
recerved 1s stored, the control unit 120 decides a PID that 1s
different from the stored PID from among all the PIDs that
can be set as a PID that 1s used, as its own BSS and serves
as a first PID (heremaftter, also referred to as its own PID).
Since PRS 1 to PRS 6 have been received as illustrated 1n
FIG. 7, for example, the control unit 120 decides a PID other
than the PIDs (1) to (6) corresponding to the PRS 1 to PRS
6, for example, the PID (7) as 1ts own PID.

(B. Functions of Response Device)

Subsequently, functions of the STA 200-1 (OSTA 200-1)
that operates as a response device will be described.
(B-1. Collection of PID)

The STA 200-1 collects a PID of a BSS around the STA
200-1 1tself. Specifically, the wireless communication unit
230 receives a signal that has the PID from another com-
munication device and acquires the PID from the recerved
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signal. Then, the control unit 220 stores the acquired PID as
a PID that serves as a second PID and 1s used 1n a BSS that

1s adjacent to 1ts own BSS (heremafter, also referred to as an
adjacent PID).

In addition, the STA 200-1 may collect the PID on the >
basis of the PRS transmitted from another STA 200-1.
Specifically, 1f the PRS 1s received from another STA 200-1
during the PRS transmission period, the control unit 220
stores the PID corresponding to the wireless communication
resource that 1s used for receiving the PRS as an adjacent
PID. For example, the control unit 220 stores the PID
corresponding to the time slot in which the PRS 1s received

as an adjacent PID.
(B-2. Reception of PRQ)

The STA 200-1 receives the PRQ as the request signal.

Specifically, the wireless communication unit 230 waits for
the reception of the PRQ transmitted from the AP 100-1.
Then, 1f the wireless communication unit 230 receives the
PRQ, the data processing unit 210 acquires a PRS transmis- 3¢
sion parameter from the received PRQ and provides the

acquired PRS transmission parameter to the control unit
220.

(B-3. Transmission of PRS)

The STA 200-1 transmits the PRS as the response signal 25
by the wireless communication resource corresponding to
the PID after the reception of the PRQ. Specifically, the STA
200-1 transmits the PRS by the wireless communication
resource corresponding to the PID that 1s used in the BSS to
which the STA 200-1 itself belongs. In addition, the STA 30
200-1 transmits the PRS by the wireless communication

resource corresponding to the stored adjacent PID. Further,
the transmission of the PRS will be described 1n detail with
reterence to FIG. 7.

For example, operations of the OSTA 200-1C m FIG. 7 35
will be described. If the PRQ 1s received, the OSTA 200-1C
prepares for the transmission of the PRS on the basis of the
PRS transmission parameter obtained from the PRQ. Spe-
cifically, the control unit 220 sets the PRS transmission
period and the time slot on the basis of the PRS transmission 40
parameter. For example, the control unit 220 sections the
PRS transmission period in accordance with the number of
time slots and causes the data processing unit 210 and the
wireless communication unit 230 to wait such that the PRS
can be transmitted in each unit of the time slots S 110 S _n. 45

In a case 1n which a time slot corresponding to its own
PID arrives, the OSTA 200-1C transmuits the PRS 1n the time
slot. For example, the control unit 220 determines whether
or not the arriving time slot 1s a time slot corresponding to
its own PID (1) every time each time slot arrives. Then, 1 50
a case 1n which 1t 1s determined that the time slot S 1
corresponding to 1ts own PID (1) has been arrived, the
control unit 220 causes the data processing unit 210 to
generate the PRS 1 that has information indicating 1ts own
PID (1), and the generated PRS 1 1s transmitted within the 55
time slot S_1 by the wireless communication unit 130 as
illustrated 1n FIG. 7.

In addition, 1n a case i which the time slot corresponding,
to the stored adjacent PID arrives, the OSTA 200-1C trans-
mits the PRS in the time slot. For example, the control umt 60
220 determines whether or not the arriving time slot 1s the
time slot corresponding to the stored adjacent PID (2) every
time each time slot arrives. Then, 1n a case in which 1t 1s
determined that the time slot S_2 corresponding to the
adjacent PID (2) has arrived, the control unit 220 causes the 65
data processing umt 210 to generate a PRS 2 that has
information mdicating the adjacent PID (2), and the gener-
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ated PRS 2 1s transmitted by the wireless communication
unit 130 in the time slot S 2 as illustrated in FIG. 7.

<2-3. Processing of Device>

Next, processing of the communication device 100-1
(200-1) according to the embodiment will be described.
(A. Processing of Request Device)

First, processing of the AP 100-1 that operates as a request
device will be described with reference to FIG. 9. FIG. 9 1s

a flowchart conceptually illustrating processing of the
request device according to the embodiment.

The AP 100-1 determines whether or not a PID setting
request has occurred (Step S301). Specifically, the control
umt 120 determines whether or not PID setting has been
requested by another configuration of itself or an external
device.

If the PID setting request has occurred, the AP 100-1
acquires PID setting range information (Step S302). Spe-
cifically, 11 1t 1s determined that the PID setting request has
occurred, the control unit 120 acquires the PID setting range
information by which the PID that can be set 1s specified.

Next, the AP 100-1 decides a time slot for the PRS
transmission period (Step S303). Specifically, the control
unit 120 decides the number of time slots and the like 1n the
PRS transmission period on the basis of the acquired PID
setting range iformation. The mformation indicating the
decided number of time slots and the like 1s stored as a PRS
transmission parameter in the PRQ).

Next, the AP 100-1 checks an operation status of a
peripheral device (Step S304). Specifically, the control unit
120 determines whether or not the peripheral STA 200-1 or
OSTA 200-1 1s operating, that 1s, whether or not the periph-
eral STA 200-1 or OSTA 200-1 1s sleeping. Note that the
operation status may be checked through estimation from a
communication history until then and the like.

Next, the AP 100-1 determines whether or not a wireless
transmission path 1s available (Step S3035). Specifically, the
wireless communication unit 130 determines whether or not
the wireless transmission path i1s available by performing
carrier sense processing or the like.

If 1t 1s determined that the wireless transmission path 1s
available, the AP 100-1 transmits the PRQ (Step S306).
Specifically, if 1t 1s determined that the wireless transmission
path 1s available, the wireless communication unit 130
transmits the PRQ that the data processing unit 110 has
generated on the basis of an instruction from the control unit
120.

Next, the AP 100-1 determines that the PRS transmission
period 1s going on (Step S307). Specifically, the wireless
communication unit 130 stands by until the PRS transmis-
sion period arrives after the transmission of the PRQ).

In the PRS transmission period, the AP 100-1 waits for
reception of the PRS (Step S308). Specifically, the wireless
communication unit 130 stands by such that the PRS can be
received 1n the PRS transmission period.

It the PRS 1s received, the AP 100-1 stores the PID
corresponding to the time slot at the current time (Step
S309). Specifically, 1t the PRS 1s received by the wireless
communication unit 130, the control unit 120 specifies the
PID corresponding to the time slot in which the PRS 1s
received and stores the specified PID.

If the PRS transmission period ends, the AP 100-1 deter-
mines whether or not there 1s an unused PID on the basis of

the stored PID (Step S310). Specifically, the control unit 120

determines whether or not PIDs that are different from the
stored PID are present 1n all the PIDs that can be used if the
PRS transmission period ends.
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If 1t 1s determined that unused PIDs are present, the AP
100-1 decides the PID from among the unused PIDs (Step
S311). Specifically, the control unit 120 decides its own PID
from the unused PIDs 1f 1t 1s determined that unused PIDs
are present.

Next, the AP 100-1 transmits a PID setting notification for
the decided PID (Step S312). Specifically, 11 1ts own PID has
been decided, the control unit 120 causes the data processing,
unit 110 to generate a PID setting notification for providing,
a notification of the decided 1ts own PID to the STA 200-1,
and the generated PID setting notification 1s transmitted to
the STA 200-1 that belongs to 1ts own BSS by the wireless
communication unit 130.

Note that 11 1t 1s determined that no unused PID 1s present
in Step S310, the AP 100-1 displays that it 1s difhicult to set
the PID (Step S313). Specifically, if 1t 1s determined that no
unused PIDs are present, the control unit 120 stops the
setting of the PID and causes the information output unit 105
to display an 1image or the like indicating that 1t 1s dithcult
to set the PID through the device control unit 103.

(B. Processing of Response Device)

Subsequently, processing of the STA 200-1 that operates
as a response device will be described with reference to FIG.
10. FIG. 10 1s a flowchart conceptually illustrating process-
ing of the response device according to the embodiment.

The STA 200-1 stands by until a frame 1s received (Step
S401). Specifically, the wireless communication unit 230
waits for reception of the frame.

If the frame 1s received, the STA 200-1 determines
whether or not the received frame 1s a PID setting notifica-
tion (Step S402). Specifically, if the frame 1s received by the
wireless communication unit 230, the data processing unit
210 determines whether or not the received frame 1s a PID
setting notification.

If 1t 1s determined that the recerved frame 1s a PID setting,
notification, the STA 200-1 stores i1its own PID on the basis
of the PID setting notification (Step S403). Specifically, the
control unit 220 stores the PID that has been provided by the
PID setting notification as 1ts own PID 1n a case 1n which the
received frame 1s a PID setting notification,

In addition, 1f 1t 1s determined that the frame received 1n
Step S402 1s not a PID setting notification, the STA 200-1
determines whether or not the frame has a PID of another
BSS (Step S404). Specifically, the data processing unit 210
determines whether or not a PLCP header or the like of the
received frame has a PID of another BSS. Note that the PID
of another BSS described above may be stored from a
location other than the PLCP header.

If 1t 1s determined that the received frame has the PID of
another BSS, the STA 200-1 stores the PID of another BSS
described above as the atorementioned adjacent PID (Step
S405). Specifically, 1n a case in which the received frame has
the PID of another BSS, the control unit 220 stores the PID
ol another BSS described above as the adjacent PID.

In addition, 1f 1t 1s determined that the received frame does
not have the PID of another BSS i Step S404, the STA
200-1 determines whether the received frame 1s a PRQ (Step
S5406). Specifically, the data processing unit 210 determines
whether the frame 1s a PRQ 1n a case 1n which the recerved
frame does not have the PID of another BSS.

If 1t 15 determined that the received frame 1s a PRQ, the
STA 200-1 acquires the PRS transmission parameter from
the PRQ (Step S407). Specifically, the data processing unit
210 acquires the PRS transmission parameter from the PRQ)
in a case in which the received frame 1s the PRQ.

Next, the STA 200-1 sets time slots for the PRS trans-

mission period on the basis of the PRS transmission param-
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cter (Step S408). Specifically, the control unit 220 sets the
time slots for the PRS transmission period on the basis of the
number of time slots or the like included 1n the acquired PRS
transmission parameter.

Next, the STA 200-1 acquires the PID of its own BSS
(Step S409). Specifically, the control unit 220 acquires the
stored its own PID.

Next, the STA 200-1 determines whether or not the PRS
transmission period 1s going on (Step S410). Specifically,
the control unit 220 stands by until the PRS transmission
period arrives.

In the PRS transmission period, the STA 200-1 determines
whether or not the time slot corresponding to the PID of its
own BSS has arrnived (Step S411). Specifically, the control
umt 220 determines whether or not the time slot correspond-
ing to its own PID has arrived in the PRS transmission
period.

If 1t 1s determined that the time slot corresponding to the
PID of 1ts own BSS has arrived, the STA 200-1 transmuits the
PRS (Step S412). Specifically, 1f the time slot corresponding
to 1ts own PID has arrived, the control unit 220 causes the
wireless communication unit 230 to transmit the PRS that
has 1ts own PID.

In addition, the STA 200-1 determines whether or not the
time slot corresponding to the stored PID of another BSS has
arrived (Step S413). Specifically, the control unit 220 deter-
mines whether or not the time slot corresponding to the
stored adjacent PID has armnved in the PRS transmission

period.
If 1t 1s determined that the time slot corresponding to the

stored PID of another BSS has arrived, the STA 200-1
transmits the PRS (Step S414). Specifically, the control unit
220 causes the wireless communication unit 230 to transmat
the PRS that has the adjacent PID 1f the time slot corre-
sponding to the stored adjacent PID has arrived.

2-4. Operation Example

The configurations and the processing of the request
device and the response device according to the first
embodiment of the present disclosure have been described
above. Next, a PID setting example by the request device
and the response device according to the embodiment will
be described with reference to FI1G. 11. FIG. 11 1s a diagram
for explaining a PID setting example by the request device
and the response device according to the embodiment.

For example, a case in which the AP 100-1 1llustrated 1n
FIG. 11 newly sets a PID will be considered.

First, the STAs 200-1 collect the PIDs of their own BSSs
and the adjacent BSSs. If frames that has PIDs have been
received from OSTA 200-1K and 200-1M that are devices
which belong to another BSS, for example, an OSTA 200-1L
stores a PID (3) and a PID (5) that the frames have as
adjacent PIDs. In addition, the OSTA 200-1L acquires a PID
from a frame that 1s received from an AP or an STA that 1s
located further outward than the OSTA 200-1L relative to
the AP 100-1 as a center (as expressed by darker dots than
the dots expressing the STA 200-1L 1n FIG. 11) and stores
the acquired PID (1), the PID (2), and the PID (6) as adjacent
PIDs.

Next, 11 a PID setting request has occurred, the AP 100-1
promotes the peripheral STA 200-1 to provide a notification
of a PID that has already been used. For example, the AP
100-1 transmits PRQs to OSTA 200-11 to 200-1N located to
be able to establish communication. Note that (0) 1llustrated
in FIG. 11 represents that 1ts own PID has not yet been set.
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The STAs 200-1 that have received the PRQ transmit the
PRSs 1n time slots corresponding to their own PIDs or the
adjacent PIDs. For example, the OSTA 200-1L transmits the
PRSs 1n a time slot corresponding to 1ts own PID (4) and 1n
time slots corresponding to the stored adjacent PIDs (1) to
(3), (5), and (6). Note that in the example of FIG. 11, the
PRSs are respectively transmitted by the OSTAs 200-11 to
200-1N 1n the time slots corresponding to the PIDs (1) to (6).

The AP 100-1 that has received the PRSs decides, as its
own PID, a PID corresponding to a time slot other than the
time slots in which the PRSs are receirved. For example, the
AP 100-1 recerves the PRS from the OSTAs 200-11 to
200-1N 1n time slots corresponding to the PID (1) to the PID
(6). Meanwhile, the PID (7) remains as a PID that can be set.
Therefore, the AP 100-1 decides the PID (7) as 1ts own PID.
Note that although the PID (7) has already been used in
another communication device, another communication
device described above 1s located on the outermost side
relative to the AP 100-1 as a center 1n FIG. 11, which 1s not
located to be able to establish communication with the
OSTAs 200-11 to 200-1N. Therefore, no problems due to
overlapping of the PIDs occur even if the PID of the AP
100-1 1itself 1s used as the PID (7).

2-5. Summary of First Embodiment

According to the first embodiment of the present disclo-
sure, the request device transmits a request signal (PRQ) for
a wireless communication network identifier (PID) that 1s
identified 1n a physical layer and receives a response signal
(PRS) by a wireless communication resource corresponding
to the PID after the transmission of the PRQ as described
above. In addition, the response device receives the PRQ of
the PID and transmits the PRS by the wireless communica-
tion resource corresponding to the PID after the reception of
the PRQ. Here, 11 the PIDs overlap, an inadvertent operation
of the communication device occurs 1n the communication
using the PIDs, which leads to a decrease in opportunities of
transmission by the communication device, an increase in
power consumption, or the like. Therefore, although 1t 1s
considered to recogmize PIDs that are being used in order to
avoild overlapping of the PIDs, collection of the PIDs by
exchanging individual frames with the respective request
devices, for example, may overload the limited wireless
communication resource. Meanwhile, according to the
request device and the response device of the embodiment,
it 1s possible to reduce the amount of the wireless commu-
nication resource used for avoiding the overlapping of the
PIDs as compared with a case in which the PIDs themselves
are communicated, by the PIDs that are being used being
specified from the wireless communication resource by
which the PRS 1s recerved. Therefore, 1t 1s possible to avoid
the overlapping of the wireless communication network
identifiers while curbing degradation of utilization efliciency
of the wireless communication resource.

In addition, the PIDs include a first PID that 1s used 1n the
wireless communication network to which the PRS trans-
mission source belongs. In addition, the response device
transmits a PRS by the wireless communication resource
corresponding to the first PID that 1s used in the wireless
communication network to which the response device itself
belongs. Therelore, 1t 1s possible to avoid selection of a PID
with high probability that the influence of the overlapping of
the PID occurs by the PIDs of the wireless communication
networks to which the communication devices that can
directly communicate with the request device belong being
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recognized. Therelore, it 1s possible to more reliably curb the
occurrence of the influence of the overlapping of the PIDs.

In addition, the PIDs include a second PID that 1s used in
a wireless communication network that 1s adjacent to the
wireless communication network to which the PRS trans-
mission source belongs. In addition, the response device
receives a signal that has the second PID from another
communication device and transmits a PRS by a wireless
communication resource corresponding to the second PID
that the received signal has. Here, 1f the commumnication
device moves or a communication range 1s changed, there 1s
a possibility that the adjacent relationship between the
wireless communication networks may also change. In that
a case, a wireless communication network that can commu-
nicate indirectly with the request device, that 1s, a wireless
communication network that 1s indirectly adjacent to the
request device with another wireless communication net-
work interposed therebetween can become directly adjacent
to the request device 1n the future. Thus, 1t 1s possible to also
avoid the selection of the PIDs that have a possibility that the
PIDs may influence the communication 1n the future by the
PIDs of the wireless communication networks that are
indirectly adjacent to the request device being recognized as
in this configuration. Therefore, 1t 1s possible to more
reliably avoid the overlapping of the PIDs that may intlu-
ence the communication.

In addition, the request device decides a PID other than
the PIDs corresponding to the wireless communication
resources by which the PRS is received as a PID of the
wireless communication network to which the request
device itsell belongs. Therefore, it 1s possible to avoid the
overlapping of newly set PIDs by the PID that does not
overlap the PIDs of the wireless communication networks
that are directly or indirectly adjacent to the request device
being decided as the PID of the wireless commumnication
network to which the request device belongs. Note that this
configuration can also be applied to a case 1n which a PID
1s changed, and since the PID after the change 1s decided as
described above 1n that case, 1t 1s possible to change the PID
to a PID that does not overlap even 1f the PID overlaps
betfore the change.

In addition, the PRQ has correspondence relation infor-
mation with which the correspondence relation between the
PIDs and the wireless communication resource 1s specified.
Therefore, the request device can flexibly designate the
wireless communication resource in accordance with the
circumstances, a communication status, or the like of the
request device itsell or another communication device.
Theretfore, 1t 1s possible for the request device to easily
receive notifications of PIDs and to more reliably collect the
PIDs.

In addition, the atorementioned correspondence relation
information includes mformation with which the number of
sections or an interval of the sections 1s specified 1n accor-
dance with the PIDs of the wireless communication
resource. Therefore, 1n a case in which a part of the
information with which the correspondence relation
between the PIDs and the wireless communication resource
1s specified 1s known between the request device and the
response device, 1t 1s possible to store only information that
1s not known in the PRQ). Therefore, the increase 1n the size
of the PRQ 1s curbed, and 1t i1s thus possible to reduce the
amount of the consumed wireless communication resource
required for collecting the PIDs.

In addition, the request device recerves a PRS with
received signal intensity of equal to or greater than a
threshold value. Here, the possibility that the overlapping of
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the PIDs has an influence decreases as the received signal
intensity 1s lower, that 1s, the distance from the request

device 1s longer. Meanwhile, there 1s a possibility that a
signal with low receirved signal intensity may be a signal
other than the PRS or noise. Thus, according to this con-
figuration, 1t 1s possible to curb an 1madvertent operation 1n
the PID setting processing based on reception of the PRS by
only a signal that 1s desired to be received as a PRS being
received. Therelore, 1t 1s possible to improve accuracy of the
PID that 1s set as its own PID.

In addition, the PID includes information for identifying
a BSS 1n a physical layer. Therefore, 1t 1s possible to curb an
inadvertent operation in reception processing based on infor-
mation, such as COLOR information of an existing BSS, by
the overlapping of the PID being avoided.

In addition, the atorementioned wireless communication
resource 1ncludes a time. For example, the wireless com-
munication resource 1s time slots. Therefore, the request
device can recognize the PIDs that are being used from a
time at which the PRS 1s received. Therefore, it 1s possible
to specily the PIDs that are being used without the wireless
communication resource related to the reception of the PRS,
for example, without additional processing such as analysis
ol a frequency or the like.

In addition, the PRS 1s multiplexed in terms of a time.
Therefore, 1t 1s possible to 1improve communication eth-
ciency ol the PRS as compared with a case in which the PRS
1s not multiplexed, that 1s, a case in which only one PRS 1s
transmitted per a PRS transmission period. Therefore, 1t 1s
possible to contribute to curb degradation of utilization
elliciency of the wireless communication resource due to the
collection of the PIDs.

In addition, the PRS has a PID corresponding to the
wireless communication resource by which the PRS 1s
transmitted. Therefore, 1t 1s possible to specily the PIDs that
are being used not only from the wireless communication
resource related to the reception of the PRS but also from the
PID that the PRS has. Therefore, 1t 1s possible to improve

accuracy of the PIDs that are specified by the reception of
the PRS.

2-6. Modification Examples

The first embodiment of the present disclosure has been
described above. Note that the embodiment 1s not limited to
the alforementioned example. Heremafter, modifications of
the embodiment will be described.

(In Case 1n which Wireless Communication Resource 1s
Frequency)

In a modification example of the embodiment, the wire-
less communication resource may be a frequency. Specifi-
cally, frequency channels corresponding to PIDs are pro-
vided, and the frequency channels are orthogonal to each
other. Further, communication of the PRS at frequencies
corresponding to PIDs will be described with reference to
FIG. 12. FIG. 12 1s a diagram 1illustrating an example of
communication of the PRS at frequencies corresponding to
PIDs according to the modification example of the embodi-
ment.

First, an available frequency 1s sectioned in accordance
with PIDs that can be set. For example, the frequency 1s
sectioned to frequency channels F_1 to F_n as illustrated 1n
FIG. 12 for PID (1) to PID (n). Note that a part of the
available frequency may be sectioned.

The request device transmits a PRQ that includes infor-
mation indicating the number of frequency channels as a
PRS transmission parameter. For example, the AP 100-1

10

15

20

25

30

35

40

45

50

55

60

65

20

transmits a PRQ that includes information indicating the
number (n) of frequency channels such that the frequency 1s
sectioned to F 1 to F _n as illustrated in FIG. 12.

The response device sets a transmission frequency of the
PRS on the basis of the number of frequency channels
indicated by information that the received PRQ has. For
example, the OSTA 200-1C sets the PRS transmission
frequency such that 1t 1s possible to transmit one PRS to each
of F 1 to F n as illustrated 1in FIG. 12.

Then, the response device transmits the PRS through a
frequency channel corresponding to 1ts own PID or an
adjacent PID. For example, the OSTA 200-1C respectively
transmits PRS 1 and PRS 2 through the frequency channel
F_1 corresponding to its own PID (1) and the frequency
channel F_2 corresponding to the adjacent PID (2) as
illustrated 1n FIG. 12. Note that 1n a case 1n which the PRS
1 and the PRS 2 are transmitted at the same time, the PRS
1 and the PRS 2 are frequency-division-multiplexed.

(In Case 1 which Wireless Communication Resource 1s
Code)

In addition, the wireless communication resource may be
a code. Specifically, orthogonal codes corresponding to PIDs
are provided. Further, communication of a PRS using codes
corresponding to PIDs will be described with reference to
FIG. 13. FIG. 13 1s a diagram 1illustrating an example of
communication of the PRS using codes corresponding to
PIDs according to a modification example of the embodi-
ment.

First, codes are assigned 1n accordance with PIDs that can
be set. For example, codes C_1 to C_n are assigned as
illustrated 1 FIG. 12 to the PID (1) to PID (n).

The request device transmits a PRQ that includes infor-
mation indicating the number of codes as a PRS transmis-
sion parameter. For example, the AP 100-1 transmits a PRQ
that includes information indicating the number (n) of codes
such that the codes C 1 to C n as illustrated in FIG. 12 are
assigned.

The response device sets a code that 1s used for transmit-
ting the PRS on the basis of the number of codes indicated
by information that the received PRQ has. For example, the
OSTA 200-1C sets the code of the PRS such that it 1s
possible to transmit one PRS for each of C_1 to C_n as
illustrated 1n FIG. 12.

Then, the response device transmits the PRS by using a
code corresponding to 1ts own PID or an adjacent PID. For
example, the OSTA 200-1C respectively transmits the PRS
1 and the PRS 2 by using the code C_1 corresponding to 1ts

own PID (1) and the code C_2 corresponding to the adjacent
PID (2) as illustrated in FI1G. 12. Note that 1n a case 1n which

the PRS 1 and the PRS 2 are transmuitted at the same time or
frequency, the PRS 1 and the PRS 2 are code-division-
multiplexed.

According to the modification example of the embodi-
ment, the wireless communication resource includes a fre-
quency or a code as described above. Therefore, 1t 1s
possible to provide nofifications of PIDs to the request
device regardless of PRS transmission timing. Therefore, 1t
1s possible to more tlexibly set the PRS transmission period.
Note that the wireless communication resource may be a
combination of two or more of the time, the frequency, and
the code.

In addition, the PRS 1s multiplexed in terms of the
frequency or the code. Therefore, 1t 1s possible to 1improve
time utilization efliciency of the communication of the PRS
in a case of the frequency and to improve time utilization
elliciency and frequency utilization efliciency of the com-
munication of the PRS 1n a case of the code.
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3. Second Embodiment (Notifications of PIDs that
are being Used by Types to Request Device

The first embodiment of the present disclosure has been
described above. Next, a second embodiment of the present
disclosure will be described. Note that since a basic con-
figuration of the embodiment 1s substantially the same as
that of the first embodiment, the description thereof will be
omitted.

3-1. Detailed Configuration of Device

Functional details of a communication device 100-2
according to the embodiment will be described. Herematfter,
functions of an AP 100-2 that operates as a request device
and functions of an STA 200-2 that operates as a response
device will be separately described 1n a manner similar to
that in the first embodiment.

(A. Functions of Request Device)

First, functions of the AP 100-2 that operates as a request
device will be described. Note that since transmission of a
PRQ 1s substantially the same as that in the first embodi-
ment, the description thereof will be omaitted.

(A-2. Reception of PRS)

The AP 100-2 recetves a PRS by a first wireless commu-
nication resource that has only a wireless communication
resource corresponding to a first PID (heremnafter, also
referred to as a first wireless communication resource set)
and a second wireless communication resource that has only
a wireless communication resource corresponding to a sec-
ond PID (hereinafter, also referred to as a second wireless
communication resource set). Then, the first wireless com-
munication resource set and the second wireless communi-
cation resource set are provided so as not to overlap with
cach other. Note that a PID corresponding to a wireless
communication resource that i1s a component of the first
wireless communication resource set 1s its own PID {for the
response device, that 1s, an adjacent PID for the request
device. In addition, a PID corresponding to a wireless
communication resource that 1s a component of the second
wireless communication resource set 1s an adjacent PID for
the response device and 1s a PID of a BSS that 1s further
adjacent to the BSS that 1s adjacent to 1ts own BSS for the
request device (heremaftter, also referred to as a remote PID).
Further, reception of the PRS according to the embodiment
will be described with reference to FIG. 14. FIG. 14 1s a
diagram 1illustrating an example of communication of the
PRQ and the PRS according to the embodiment.

In a PRS transmission period 1 as the first wireless
communication resource set after the transmission of the
PRQ), the AP 100-2 first receives the PRS 1n units of time
slots obtained by the PRS transmission period 1 being
sectioned. For example, the PRS transmission period 1 1s
sectioned 1nto time slots S1 1 to S1 7 as illustrated 1n FIG.
14, and a PRS 1 to a PRS 6 are received 1n the time slots
S1_1 to S1_6, respectively. Note that no PRS 1s received 1n
the time slot S1 7.

If the PRS 1s received 1n the PRS transmission period 1,
the AP 100-2 specifies a PID corresponding to the time slot
used i the communication of the PRS and stores the
specified PID as an adjacent PID for the AP 100-2. For

example, 11 the PRS 1 1s received by the wireless commu-
nication unit 130 1n the time slot S1 1 1n the PRS transmis-
sion period 1, the control unit 120 specifies a PID (1)
corresponding to the time slot equivalent to the received
time. Then, the control unit 120 stores the specified PID (1)
as an adjacent PID for the AP 100-2.
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Subsequently, 1n a PRS transmission period 2 as a second
wireless communication resource set atter the end of the

PRS transmission period 1, the AP 100-2 receives the PRS
in units of time slots obtained by the PRS transmission
period 2 being sectioned. For example, the PRS transmission
period 2 1s sectioned to time slots S2_1 to S2_7 as 1llustrated
in FIG. 14, and five PRS 1 to PRS 6 are received 1n the time
slots S2_1 to S2_6, respectively. Note that no PRS 1s
received 1n the time slot S2 7.

If the PRS 1s received 1n the PRS transmission period 2,
the AP 100-2 specifies the PID corresponding to the time slot
that 1s used for communicating the PRS and stores the
spec1ﬁed PID as a remote PID for the AP 100-2. If the PRS
1 1s received by the wireless communication unit 130 in the
time slot S2_1 in the PRS transmission period 2, for
example, the control unit 120 specifies the PID (1) corre-
sponding to the time slot equivalent to the received time.

Then, the control unit 120 stores the specified PID (1) as a
remote PID for the AP 100-2.

1-3. Decision of PID

The AP 100-2 decides, as 1ts own PID, a PID other than

the PIDs corresponding to the wireless communication
resources, by which the PRS 1s received, 1n the first wireless
communication resource set or the second wireless commu-
nication resource set. Specifically, 1f the PRS transmission
period 2 ends, the control unit 120 decides, as 1ts own PID,
a PID that does not overlap both the adjacent PID and the
remote PID stored on the basis of the reception of the PRS
in the PRS transmission period 1 or the PRS transmission
period 2.

Further, 1n a case in which no PID other than the PIDs
corresponding to the wireless communication resources by
which the PRS 1s received 1s present, the AP 100-2 decides,
as 1ts own PID, the PID corresponding to the wireless
communication resource, by which the PRS 1s not received,
in the PRS transmission period 1. Specifically, in a case 1n
which a PID that does not overlap both the adjacent PID and
the remote PID that are stored 1s not present, the control unit
120 determines whether there 1s a PID that does not overlap
the adjacent PID. I it 1s determined that a PID that does not
overlap with the adjacent PID i1s present, the control unit 120
decides the PID as 1ts own PID. Note that if 1t 1s determined
that a PID that does not overlap with the adjacent PID 1s also
not present, the control unit 120 stops the setting of the PID.
(B. Functions of Response Device)

Subsequently, functions of the STA 200-2 (OSTA 200-2)
that operates as a response device will be described. Note
that since the collection of the PIDs and the reception of the
PRQ) are substantially the same as those 1n the first embodi-
ment, the description thereot will be omutted.

(B-3. Transmission of PRS)

The STA 200-2 transmits the PRS only 1n the wireless
communication resource corresponding to the first PID 1n
the first wireless communication resource set. In addition,
the STA 200-2 transmits the PRS only in the wireless
communication resource corresponding to the second PID 1n
the second wireless communication resource set that i1s
provided so as not to overlap with the first wireless com-
munication resource set. Specifically, the STA 200-2 trans-
mits the PRS only 1n the time slot corresponding to its own
PID in the PRS transmission period 1 and transmits the PRS
only in the time slot corresponding to the adjacent PID for
itsell 1 the PRS transmission period 2. For example, the
OSTA 200-2] transmits the PRS 1 in the time slot S1 1
corresponding to the PID (1), which 1s 1ts own PID, 1n the
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PRS transmission period 1 as illustrated im FIG. 14. In
addition, the OSTA 200-21 transmits the PRS 1n the time

slots S2_2 to S2_6 corresponding to the PID (2) to PID (6),

respectively, that are adjacent PIDs for itself in the PRS
transmission period 2.

3-2. Processing of Device

Next, processing of the communication device 100-2
(200-2) according to the embodiment will be described.
Note that description of processing that 1s substantially the
same as the processing in the first embodiment will be
omitted.

(A. Processing of Request Device)

First, processing of the AP 100-2 that operates as a request
device will be described with reference to FIG. 15. FIG. 15
1s a flowchart conceptually illustrating processing of the
request device according to the embodiment.

If a PID setting request occurs (Step S501), the AP 100-2
acquires PID setting range information (Step S502). Then,
the AP 100-2 decides a time slot for the PRS transmission
pertod 1 (Step S503) and decides a time slot for the PRS
transmission period 2 (Step S504).

Next, the AP 100-2 checks an operation status of the
peripheral devices (Step S505) and determines whether or
not a wireless communication path 1s available (Step S506).
IT 1t 1s determined that the wireless communication path 1s
available, the AP 100-2 transmits a PRQ (Step S507).

Next, 1t the PRS transmission period 1 arrives (Step
S508), the AP 100-2 waits for reception of a PRS in the PRS
transmission period 1 (Step S509).

If the PRS 1s recerved 1n the PRS transmission period 1,
the AP 100-2 stores the PID corresponding to the time slot
at the current time (Step S510). Specifically, if the PRS 1s
received by the wireless communication unit 130 in the PRS
transmission period 1, the control unit 120 specifies the PID
corresponding to the time slot in which the PRS 1s received
and stores the specified PID as an adjacent PID {for 1tself.

Next, 1f the PRS transmission period 1 ends, and the PRS
transmission period 2 arrives (Step S3511), the AP 100-2
waits for reception of a PRS 1n the PRS transmission period
2 (Step S512).

If the PRS 1s received 1n the PRS transmission period 2,
the AP 100-2 stores the PID corresponding to the time slot
at the current time (Step S513). Specifically, if the PRS 1s
received by the wireless communication unit 130 in the PRS
transmission period 2, the control unit 120 specifies the PID
corresponding to the time slot in which the PRS 1s received
and stores the specified PID as a remote PID for itself.

If the PRS transmission period 2 ends, the AP 100-2
determines whether or not there 1s an unused PID on the
basis of the stored PIDs (Step S514). Specifically, 11 the PRS
transmission period 2 ends, the control unit 120 determines
whether or not a PID that 1s different from both the adjacent
PID and the remote PID that are stored from among all the
PIDs that can be used 1s present.

IT 1t 1s determined that no unused PID 1s present, the AP
100-2 determines whether or not an unused PID 1s present 1n
the PRS transmission period 1 (Step S3515). Specifically, in
a case 1n which a PID that 1s diflerent from both the adjacent
PID and the remote PID is not present, the control unit 120
determines whether or not a PID that 1s different only from
the adjacent PID 1s present.

In a case in which 1t 1s determined that an unused PID 1s
present in Step S514, or 1n a case 1 which it 1s determined
that an unused PID 1s present in the PRS transmission period

1 1 Step S515, the AP 100-2 decides the PID from the
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unused PID (Step S516). Specifically, if 1t 1s determined that
an unused PID that 1s different from both the adjacent PID
and the remote PID i1s present, the control umt 120 decides
its own PID from the unused PID. In addition, if 1t 1s
determined that an unused PID that 1s different only from the
adjacent PID 1s present, the control unit 120 decides its own
PID from the unused PID.

Next, the AP 100-2 transmits a PID setting notification for
the decided PID (Step S517). Note that 1t 1t 1s determined
that no unused PID 1s present in Step S315, the AP 100-2
displays that it 1s difficult to set a PID (Step S518).

(B. Processing of Response Device)

Subsequently, processing of the STA 200-2 that operates
as a response device will be described with reference to FIG.
16. FIG. 16 1s a flowchart conceptually illustrating process-
ing of the response device according to the embodiment.

The STA 200-2 stands by until a frame 1s received (Step
S601), and if the frame 1s received, the STA 200-2 deter-
mines whether or not the recerved frame 1s a PID setting
notification (Step S602). Then, 11 1t 1s determined that the
received frame 1s a PID setting notification, the STA 200-2
stores 1ts own PID on the basis of the PID setting notification
(Step S603).

In addition, 1if 1t 1s determined that the received frame 1s
not a PID setting notification 1n Step S602, the STA 200-2
determines whether or not the frame has a PID of another
BSS (Step S604). If 1t 1s determined that the recerved frame
has a PID of another BSS, the STA 200-2 stores the PID of
another BSS described above as the adjacent PID (Step
s605).

In addition, 1t 1t 1s determined that the recerved frame does
not have a PID of another BSS 1n Step S604, the STA 200-2
determines whether or not the received frame 1s a PRQ (Step
S606). If 1t 1s determined that the received frame 1s a PRQ),
the STA 200-2 acquires a PRS transmission parameter from
the PRQ (Step S607).

Next, the STA 200-2 sets a time slot for the PRS trans-
mission period 1 (Step S608) and sets a time slot for the PRS
transmission period 2 (Step S609), on the basis of the PRS
transmission parameter. Note that one PRS transmission
parameter may be applied to both the PRS transmission
period 1 and the PRS transmission period 2, or PRS trans-
mission parameters for each of the PRS transmission period
1 and the PRS transmission period 2 may be stored in the
PRQ), and the PRS transmission parameters may be applied

to each of the PRS transmission periods.
Next, the STA 200-2 acquires the PID of its own BSS

(Step S610).

Next, 1f the PRS transmission period 1 arrives (Step
S611), the STA 200-2 determines whether or not a time slot
corresponding to the PID of its own BSS has arrived 1n the
PRS transmission period 1 (Step S612). If 1t 1s determined
that the time slot corresponding to the PID of 1ts own BSS
has arrived, the STA 200-2 transmits the PRS (Step S613).
Specifically, the control unit 220 determines only whether or
not the time slot corresponding to 1ts own PID has arrived in
the PRS transmission period 1, and 1f 1t 1s determined that
the time slot corresponding to 1ts own PID has arrived, the
control unit 220 causes the wireless communication unit 230
to transmit the PRS.

In addition, 1f the PRS 1is received from another commu-
nication device in the PRS transmission period 1 (Step
S614), the STA 200-2 stores a PID of another BSS corre-
sponding to the current time slot (Step S613). Specifically,
if the PRS 1s received from another communication device
in the PRS transmission period 1, the control unmt 220
specifies the PID corresponding to the time slot 1n which the
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PRS 1s received and stores the specified PID as an adjacent
PID for 1tself. This 1s because the PRS 1s transmitted only 1n

the time slot corresponding to its own PID in the PRS
transmission period 1 in this embodiment.

If the PRS transmission period 1 ends, and the PRS
transmission period 2 arrives (Step S616), the STA 200-2
determines whether or not a time slot corresponding to a
stored PID of another BSS has arrived 1n the PRS transmis-
s1on period 2 (Step S617). Specifically, the control unit 220
determines only whether or not the time slot corresponding
to the adjacent PID has arrived in the PRS transmission
period 2, and 11 i1t 1s determined that the time slot corre-
sponding to the adjacent PID has arrived, the control unit
220 causes the wireless communication unit 230 to transmut

the PRS.

3-3. Operation Example

The configurations and the processing of the request
device and the response device according to the second
embodiment of the present disclosure have been described
above. Next, an example of setting of a PID by the request
device and the response device according to the embodiment
will be described with reference to FIG. 17. FIG. 17 1s a
diagram for explaining an example of setting of a PID by the
request device and the response device according to the
embodiment.

For example, a case 1n which the AP 100-2 illustrated in
FIG. 17 newly sets a PID will be considered. Note that
detailed description of operations that are substantially the
same as those 1n the first embodiment will be omitted.

First, the STA 200-2 collects PIDs of its own BSS and
adjacent BSSs. A diflerence from the first embodiment 1s
that the PID (7) instead of the PID (6) 1s stored as an adjacent
PID 1in the OSTA 200-2L. That 1s, the PIDs stored as
adjacent PIDs are PIDs (1), (2), and (7).

Next, 1f the PID setting request occurs, the AP 100-2
promotes the peripheral STA 200-2 to provide a notification
of PIDs that have already been used.

The STA 200-2, which has received the PRQ, transmits a
PRS 1n a time slot corresponding to its own PID 1n the PRS
transmission period 1. For example, the OSTA 200-2L
transmits the PRS only 1n the time slot corresponding to its
own PID (4) in the PRS transmission period 1.

Next, the STA 200-2 transmits a PRS 1n time slots
corresponding to adjacent PIDs in the PRS transmission
period 2. For example, the OSTA 200-2L transmits the PRS
in the time slots corresponding to the stored adjacent PIDs
(1) to (3), (5), and (7) 1n the PRS transmission period 2.

The AP 100-2, which has received the PRS, decides, as its
own PID, a PID corresponding to a time slot other than the
time slots in which the PRS 1s received. For example, the AP
100-2 receives the PRS 1n time slots corresponding to the
PIDs (1) to (6) from the OSTA 200-2I to 200-2N 1n the PRS
transmission period 1. In addition, the AP 100-2 receives the
PRS 1n each of time slots corresponding to the PIDs (1) to
(7) from at least one of the OSTA 200-2I to 200-2N 1n the
PRS transmission period 2. Since no unused PID remains 1n
this manner, 1ts own PID 1s not decided 1f no arrangement 1s
employed.

Thus, the AP 100-2 further decides, as 1ts own PID, a PID
corresponding to a time slot other than the time slots 1n
which the PRS 1s received 1n the PRS transmission period 1.
For example, the AP 100-2 receives the PRS only 1in time
slots corresponding to the PIDs (1) to (6) in the PRS
transmission period 1. Theretfore, the PID (7) remains as an
unused PID. Theretfore, the AP 100-2 decides the PID (7) as
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its own PID. Since the PID (7) 1s set by a communication
device that 1s not located to be able to communicate directly
with the AP 100-2, there 1s a low possibility that a problem

due to overlapping of the PIDs occur even it the PID of the
AP 100-2 1tself 1s set to the PID (7).

3-4. Summary of Second Embodiment

According to the second embodiment of the present
disclosure, the first wireless communication resource set that
has only a wireless communication resource corresponding
to the first PID and a second wireless communication
resource set that has only the wireless communication
resource corresponding to the second PID are provided so as
not to overlap with each other as described above. In
addition, the response device transmits the PRS only by the
wireless communication resource corresponding to the first
PID 1in the first wireless communication resource set and
transmits the PRS only by the wireless commumnication
resource corresponding to the second PID in the second
wireless communication resource set. Therefore, the request
device can distinguish the collected PIDs between the adja-
cent PIDs and the remote PIDs. Therefore, it 1s possible to
more appropriately take advantage of the collected PIDs.

In addition, 1n a case 1n which no PID other than the PIDs
corresponding to the wireless communication resources by
which the PRS 1s received 1s present, the request device
decides a PID corresponding to a wireless communication
resource, by which no PRS 1s received, 1n the first wireless
communication resource set as a PID of the wireless com-
munication network to which the request device itself
belongs. Therefore, even 1n a case 1n which no PID that has
not been used as an adjacent PID and has not been used as
a remote PID 1s present, the request device can set 1its own
PID. In addition, 1t 1s possible to avoid overlapping of 1ts
own PID with the adjacent PID, the overlapping of which
has a greater intluence than that of the remote PID.

In addition, the signal received from another communi-
cation device described above by the response device
includes a PRS received by the wireless communication
resource corresponding to the first PID 1n the first wireless
communication resource set. Therefore, the response device
can collect the PIDs further on the basis of the PRS received
from another response device. Therefore, 1t 1s possible to
more reliably provide notifications of PIDs that have already

been used 1n the periphery to the request device by the
notifications of the PIDs being provided in an overlapping
manner between the response devices when the next and
subsequent collections are performed.

4. Application Example

The technology according to the present disclosure can be
applied to various products. For example, the response
device may be realized as mobile terminals such as smart-
phones, tablet personal computers (PCs), notebook PCs,
portable game terminals, or digital cameras, fixed-type ter-
minals such as television receivers, printers, digital scan-
ners, or network storages, or car-mounted terminals such as
car navigation devices. In addition, the response device may
be realized as terminals that perform machine to machine
(M2M) communication (also referred to as machine type
communication (MTC) terminals) such as smart meters,
vending machines, remotely controlled monitoring devices,
or point of sale (POS) terminals. Furthermore, the response
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device may be wireless communication modules mounted 1n
such terminals (for example, integrated circuit modules

configured by one die).

On the other hand, for example, the request device may be
realized as a wireless LAN access point (also referred to as
a wireless base station) which has a router function or does
not have a router function. The request device may be
realized as a mobile wireless L AN router. The request device
may also be a wireless communication module (for example,
an 1tegrated circuit module configured with one die)
mounted on such devices.

4-1. First Application Example

FIG. 18 1s a block diagram illustrating an example of a
schematic configuration of a smartphone 900 to which the
technology of the present disclosure can be applied. The
smartphone 900 includes a processor 901, a memory 902, a
storage 903, an external connection interface 904, a camera
906, a sensor 907, a microphone 908, an input device 909,
a display device 910, a speaker 911, a wireless communi-
cation interface 913, an antenna switch 914, an antenna 915,
a bus 917, a battery 918, and an auxiliary controller 919.

The processor 901 may be, for example, a central pro-
cessing unit (CPU) or a system on chip (SoC), and controls
functions of an application layer and other layers of the
smartphone 900. The memory 902 includes random access
memory (RAM) and read only memory (ROM), and stores
data and programs executed by the processor 901. The
storage 903 can include a storage medium such as a semi-
conductor memory or a hard disk. The external connection
interface 904 1s an interface for connecting an externally
attachable device such as a memory card or a universal serial
bus (USB) device to the smartphone 900.

The camera 906 has an 1mage sensor, for example, a
charge coupled device (CCD) or a complementary metal
oxide semiconductor (CMOS), to generate captured images.
The sensor 907 can include a sensor group including, for
example, a positioning sensor, a gyro sensor, a geomagnetic
sensor, an acceleration sensor, and the like. The microphone
908 converts sounds input to the smartphone 900 1nto audio
signals. The input device 909 includes, for example, a touch
sensor that detects touches on a screen of the display device
910, a key pad, a keyboard, buttons, switches, and the like,
to recerve operation or information input from a user. The
display device 910 has a screen such as a liqud crystal
display (LCD), or an organic light emitting diode (OLED)
display to display output images of the smartphone 900. The
speaker 911 converts audio signals output from the smart-
phone 900 into sounds.

The wireless communication interface 913 supports one
or more wireless LAN standards of IEEE 802.11a, 11b, 11g,
11n, 11lac, and 11ad, to establish wireless communication.
The wireless communication interface 913 can communi-
cate with another device via a wireless LAN access point 1n
an 1infrastructure mode. In addition, the wireless communi-
cation interface 913 can directly communicate with another
device 1n a direct communication mode such as an ad hoc
mode or Wi-F1 Direct (registered trademark). Note that,
Wi-F1 Direct 1s different from the ad hoc mode. One of two
terminals operates as an access point, and communication 1s
performed directly between the terminals. The wireless
communication interface 913 can typically mclude a base-
band processor, a radio frequency (RF) circuit, a power
amplifier, and the like. The wireless communication 1nter-
tace 913 may be a one-chip module on which a memory that
stores a communication control program, a processor that
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executes the program, and a relevant circuit are integrated.
The wireless communication interface 913 may support

another kind of wireless communication scheme such as a
cellular communication scheme, a near-field communication
scheme, or a proximity wireless communication scheme 1n
addition to the wireless LAN scheme. The antenna switch
914 switches a connection destination of the antenna 915
among a plurality of circuits (for example, circuits for
different wireless communication schemes) included 1n the
wireless communication interface 913. The antenna 915 has
a single or a plurality of antenna elements (for example, a
plurality of antenna elements constituting a MIMO antenna),
and 1s used for transmission and reception of wireless
signals through the wireless communication interface 913.

Note that the smartphone 900 may include a plurality of
antennas (for example, antennas for a wireless LAN or
antennas for a proximity wireless communication scheme,
or the like), without being limited to the example of FIG. 18.
In this case, the antenna switch 914 may be omitted from the
configuration of the smartphone 900.

The bus 917 connects the processor 901, the memory 902,
the storage 903, the external connection interface 904, the
camera 906, the sensor 907, the microphone 908, the 1input
device 909, the display device 910, the speaker 911, the
wireless communication interface 913, and the auxiliary
controller 919 with each other. The battery 918 supplies
clectric power to each of the blocks of the smartphone 900
illustrated 1 FIG. 18 wvia power supply lines partially
indicated by dashed lines in the drawing. The auxiliary
controller 919 causes, for example, necessary minimum
functions of the smartphone 900 to be operated 1n a sleep
mode.

In the smartphone 900 illustrated in FIG. 18, the data
processing unit 210, the control unit 220, and the wireless
communication unit 230 described above with reference to
FIG. 5 may be implemented 1n the wireless communication
interface 913. Further, at least some of the functions may be
implemented 1n the processor 901 or the auxiliary controller
919. For example, 11 the PRQ) 1s received, the control unit
220 causes the wireless communication unit 230 to transmit
the PRS that the data processing unit 210 1s made to generate
by using the wireless communication resource correspond-
ing to 1ts own PID or an adjacent PID. In this manner, 1t 1s
possible to avoid overlapping between the PID of the BSS
to which the smartphone 900 belongs and the PID of another
BSS while curbing degradation of utilization efliciency of
the wireless communication resource.

Note that the smartphone 900 may operate as a wireless
access point (software AP) as the processor 901 executes the
function of an access point at an application level. In
addition, the wireless communication interface 913 may
have the function of a wireless access point.

4-2. Second Application Example

FIG. 19 1s a block diagram illustrating an example of a
schematic configuration of a car navigation device 920 to
which the technology of the present disclosure can be
applied. The car navigation device 920 includes a processor
921, a memory 922, a Global Positioning System (GPS)
module 924, a sensor 925, a data interface 926, a content
player 927, a storage medium interface 928, an mput device
929, a display device 930, a speaker 931, a wireless com-
munication interface 933, an antenna switch 934, an antenna
935, and a battery 938.

The processor 921 may be, for example, a CPU or an SoC
controlling a navigation function and other functions of the
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car navigation device 920. The memory 922 includes RAM
and ROM storing data and programs executed by the pro-
cessor 921.

The GPS module 924 measures a position of the car
navigation device 920 (for example, latitude, longitude, and
altitude) using GPS signals received from a GPS satellite.
The sensor 925 can include a sensor group including, for
example, a gyro sensor, a geomagnetic sensor, a barometric
sensor, and the like. The data intertace 926 1s connected with
an 1n-vehicle network 941 via, for example, a terminal (not
illustrated) to acquire data generated on the vehicle side such
as car speed data.

The content player 927 reproduces content stored in a
storage medium (for example, a CD or a DVD) inserted into
the storage medium interface 928. The mnput device 929
includes, for example, a touch sensor that detects touches on
a screen of the display device 930, buttons, switches, and the
like to receive operation or information input from a user.
The display device 930 has a screen such as an LCD or an
OLED display to display images of the navigation function
or reproduced content. The speaker 931 outputs sounds of
the navigation function or reproduced content.

The wireless communication interface 933 supports one
or more wireless LAN standards of IEEE 802.11a, 11b, 11g,
11n, 11ac, 11ad, and the like to execute wireless communi-
cation. The wireless communication interface 933 can com-
municate with another device via a wireless LAN access
point 1n the infrastructure mode. In addition, the wireless
communication interface 933 can directly communicate
with another device 1n a direct communication mode such as
an ad hoc mode or Wi-F1 Direct. The wireless communica-
tion 1nterface 933 can typically have a baseband processor,
an RF circuit, a power amplifier, and the like. The wireless
communication interface 933 may be a one-chip module on
which a memory that stores a communication control pro-
gram, a processor that executes the program, and a relevant
circuit are integrated. The wireless communication interface
933 may support another kind of wireless communication
scheme such as a near-field communication scheme, a
proximity wireless communication scheme, or the cellular
communication scheme in addition to the wireless LAN
scheme. The antenna switch 934 switches a connection
destination of the antenna 9335 among a plurality of circuits
included in the wireless communication interface 933. The
antenna 935 has a single or a plurality of antenna elements
and 1s used for transmission and reception of wireless
signals from and to the wireless communication interface
933.

Note that the car navigation device 920 may include a
plurality of antennas, without being limited to the example
of FIG. 19. In this case, the antenna switch 934 may be
omitted from the configuration of the car navigation device
920.

The battery 938 supplies electric power to each of the
blocks of the car navigation device 920 1llustrated 1n FIG. 19
via power supply lines partially indicated by dashed lines in
the drawing. In addition, the battery 938 accumulates elec-
tric power supplied from the vehicle side.

In the car navigation device 920 1llustrated 1n FIG. 19, the
data processing unit 210, the control umt 220, and the
wireless communication unit 230 described above with
reference to FIG. 5 may be implemented in the wireless
communication interface 933. Further, at least some of the
functions may be implemented in the processor 921. For
example, 1f the PRQ) 1s received, the control umt 220 causes
the wireless communication unit 230 to transmit the PRS
that the data processing unit 210 1s made to generate by
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using the wireless communication resource corresponding to
its own PID or an adjacent PID. In this manner, 1t 1s possible

to avoid overlapping between the PID of the BSS to which
the car navigation device 920 belongs and the PID of another
BSS while curbing degradation of utilization efliciency of
the wireless communication resource.

In addition, the wireless communication interface 933
may operate as the aforementioned request device and
provide wireless connection to a terminal that a user who 1s
in a vehicle has. At that time, the control unit 120 causes the
wireless communication unit 130 to transmit the PRS related
to the notification of the PID, and the wireless communica-
tion umit 130 receives the PRS by the wireless communica-
tion resource corresponding to the PID after the transmission
of the PRS, for example. In this manner, 1t 1s possible to
avoid the overlapping between the PID of the BBS that the
car navigation device 920 constructs, that is, 1ts own BSS
and the PID of another BBS while curbing degradation of
utilization efliciency of the wireless communication
resource.

Further, the technology of the present disclosure may be
realized as an 1n-vehicle system (or a vehicle) 940 including
one or more blocks of the above-described car navigation
device 920, the in-vehicle network 941, and a vehicle-side
module 942. The vehicle-side module 942 generates
vehicle-side data such as a vehicle speed, the number of
engine rotations, or failure information and outputs the
generated data to the mn-vehicle network 941.

4-3, Third Application Example

FIG. 20 1s a block diagram illustrating an example of a
schematic configuration of a wireless access point 950 to
which the technology of the present disclosure can be
applied. The wireless access point 950 includes a controller
951, a memory 952, an mput device 954, a display device
055, a network interface 957, a wireless communication
interface 963, an antenna switch 964, and an antenna 965.

The controller 951 may be, for example, a CPU or a
digital signal processor (DSP) and operates various func-
tions (for example, access limitation, routing, encryption, a
fire wall, and log management) of the Internet Protocol (IP)
layer and higher layers of the wireless access point 950. The
memory 952 includes RAM and ROM and stores a program
executed by the controller 951 and various kinds of control
data (for example, a terminal list, a routing table, an encryp-
tion key, security settings, and a log).

The mput device 954 1ncludes, for example, a button or a
switch, and receives operation performed by a user. The
display device 9355 includes an LED lamp and displays an
operation status of the wireless access point 950.

The network interface 957 1s a wired communication
interface that connects the wireless access point 950 with a
wired communication network 958. The network interface
957 may 1include a plurality of connection terminals. The
wired communication network 958 may be a LAN such as
Ethernet (registered trademark) or may be a wide area
network (WAN).

The wireless communication interface 963 supports one
or more wireless LAN standards of IEEE 802.11a, 11b, 11g,
11n, 11ac, 11ad, and the like to supply wireless connection
to a nearby terminal as an access point. The wireless
communication interface 963 can typically include a base-
band processor, an RF circuit, and a power amplifier. The
wireless communication interface 963 may be a one-chip
module 1n which memory storing a communication control
program, a processor executing the program, and relevant
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circuits are mntegrated. The antenna switch 964 switches a
connection destination of the antenna 965 among a plurality
ol circuits included in the wireless communication interface
963. The antenna 965 includes one antenna element or a
plurality of antenna elements and 1s used to transmit and
receive a wireless signal through the wireless communica-
tion 1nterface 963.

In the wireless access point 930 illustrated 1n FIG. 20, the
data processing unit 110, the control unit 120, and the
wireless communication unit 130 described above with
reference to FIG. 5 may be implemented in the wireless
communication interface 963. Further, at least some of the
functions may be implemented in the controller 951. For
example, the control unit 120 causes the wireless commu-
nication unmit 130 to transmit the PRS for a notification of the
PID, and the wireless communication unit 130 receives the
PRS by the wireless communication resource corresponding
to the PID after the transmission of the PRS. In this manner,
it 1s possible to avoid overlapping between the PID of the
BSS that the wireless access point 950 constructs, that 1s, 1ts
own BSS and the PID of another BSS while curbing
degradation of utilization efliciency of the wireless commu-
nication resource.

5. Conclusion

As described above, according to the first embodiment of
the present disclosure, 1t 1s possible to reduce the amount of
the wused wireless communication resource, which 1s
required for avoiding the overlapping of the PIDs, as com-
pared with a case 1n which the PIDs themselves are com-
municated by specitying the PIDs that are being used in the
wireless communication resource by which the PRS 1s
received. Therelore, it 1s possible to avoid the overlapping of
the wireless communication network identifiers while curb-
ing degradation of utilization efliciency of the wireless
communication resource.

In addition, according to the second embodiment of the
present disclosure, the request device can distinguish the
collected PIDs 1nto adjacent PIDs and remote PIDs. There-
fore, 1t becomes possible to more appropriately take advan-
tage of the collected PID:s.

The preferred embodiment(s) of the present disclosure
has/have been described above with reference to the accom-
panying drawings, whilst the present disclosure 1s not lim-
ited to the above examples. A person skilled 1n the art may
find various alterations and modifications within the scope
of the appended claims, and 1t should be understood that
they will naturally come under the technical scope of the
present disclosure.

For example, although the AP 100 operates as a request
device and the STA 200 (OSTA 200) operates as a response
device 1n the aforementioned embodiment, the present tech-
nique 1s not limited to such an example. For example, the
STA 200 (OSTA 200) may operate as a request device, and
the AP 100 may operate as a response device.

In addition, although the example 1n which the wireless
communication resource corresponding to the PIDs 15 a
wireless communication resource that 1s obtained by the
sectioning 1n accordance with the PIDs of the continuous
wireless communication resource has been described in the
aforementioned embodiment, the wireless communication
resource corresponding to the PIDs may be a discontinu-
ously assigned wireless communication resource. For
example, the time slots corresponding to the PIDs may not
be temporally adjacent to each other, and an interval may be
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provided between the time slots, for example. In addition,
the 1interval may be a regular or irregular iterval.

In addition, although the example 1n which the PRSs are
transmitted by the respective wireless communication
resources that correspond to both its own PID and the
adjacent PID has been described in the aforementioned
embodiment, the wireless communication resource by which
the PRSs are transmitted may be only 1ts own PID or the
adjacent PID. For example, the request device may desig-
nate the types of PIDs (its own PID and the adjacent PID)
as PRS transmission targets by using the PRQ.

In addition, although the example 1n which two PRS
transmission periods are provided has been described 1n the
aforementioned second embodiment, three or more PRS
transmission periods may be provided.

Further, the eflects described in this specification are
merely illustrative or exemplified effects, and are not limi-
tative. That 1s, with or in the place of the above eflects, the
technology according to the present disclosure may achieve
other eflects that are clear to those skilled 1n the art {from the
description of this specification.

Further, steps 1illustrated in the flowcharts of the above
embodiment include not only processes which are chrono-
logically performed in accordance with the described order
but also processes which are not necessarily chronologically
performed but performed 1n parallel or individually as well.
Further, 1t 1s needless to say that even 1n steps which are
processed chronologically, the order can be appropnately
changed depending on circumstances.

In addition, 1t 1s also possible to produce a computer
program for causing hardware incorporated in a request
device or a response device to exhibit functions equivalent
to those of the respective logic configurations of the afore-
mentioned request device or response device. In addition, a
storage medium that stores the computer program therein 1s
also provided.

Additionally, the present technology may also be config-
ured as below.

(1)

A communication device including:

a communication umt that transmits a request signal for a
wireless communication network identifier 1dentified in a
physical layer and receives a response signal by a wireless

communication resource corresponding to the wireless com-
munication network identifier atter the transmission of the
request signal.

(2)

The communication device according to (1), 1n which the
wireless communication network identifier includes a first
wireless communication network identifier that 1s used 1n a
wireless communication network to which a transmission
source of the response signal belongs.

(3)

The communication device according to (2), in which the
wireless communication network identifier includes a sec-
ond wireless communication network identifier that 1s used
in a wireless communication network that 1s adjacent to the
wireless communication network to which the transmission
source ol the response signal belongs.

(4)

The communication device according to (3), in which a
first wireless communication resource that only includes a
wireless communication resource corresponding to the first
wireless communication network identifier and a second
wireless communication resource that only imncludes a wire-
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less communication resource corresponding to the second
wireless communication network identifier are provided so
as not to overlap each other.

(3)

The communication device according to (4), in which the
communication unit decides a wireless communication net-
work identifier other than the wireless communication net-
work 1dentifier corresponding to the wireless communica-
tion resource by which the response signal has been
received, as the wireless communication network identifier
of a wireless communication network to which the commu-
nication device belongs.

(6)

The communication device according (5), mn which the
communication unit decides a wireless communication net-
work identifier corresponding to a wireless communication
resource by which the response signal has not been recerved
in the first wireless communication resource, as the wireless
communication network i1dentifier of a wireless communi-
cation network to which the communication device belongs,
in a case in which the wireless communication network
identifier other than the wireless communication network
identifier corresponding to the wireless communication
resource by which the response signal has been received 1s
not present.

(7)

The communication device according to any one of (1) to
(6), in which the request signal includes correspondence
relation information by which correspondence relation
between the wireless communication network 1dentifier and
the wireless communication resource 1s specified.

(8)

The communication device according to (7), in which the
correspondence relation information includes information
by which a number of sections or an interval between the
sections according to the wireless communication network
identifier of the wireless communication resource 1s speci-

fied.
()

The communication device according to any one of (1) to
(8), 1n which the communication unit receives the response
signal with a received signal strength of a threshold value or
more.

(10)

The communication device according to any one of (1) to
(9), 1n which the wireless communication network identifier
includes information for identifying a basic service set
(BSS) 1n a physical layer.

(11)

The communication device according to any one of (1) to
(10), in which the wireless communication resource includes
a time, a frequency, or a code.

(12)

The communication device according to (11), 1n which
the response signal 1s multiplexed 1n terms of a time, a
frequency, or a code.

(13)

A communication device including:

a communication unit that receives a request signal for a
wireless communication network i1dentifier identified in a
physical layer and transmits a response signal by a wireless
communication resource corresponding to the wireless com-
munication network identifier after the reception of the
request signal.

(14)

The communication device according to (13), 1n which

the communication unit transmits the response signal by a
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wireless communication resource corresponding to a first
wireless communication network identifier that 1s used 1n a

wireless communication network to which the communica-
tion device belongs.

(15)
The communication device according to (14), in which
the communication unit receirves a signal that includes a

second wireless communication network identifier from
another communication device and transmits the response

signal by a wireless communication resource corresponding,
to the second wireless communication network identifier

included 1n the received signal.

(16)

The communication device according to (15), in which
the communication unit transmits the response signal only
by a wireless communication resource corresponding to the

first wireless communication network identifier in a first
wireless communication resource, and

transmits the response signal only by a wireless commu-
nication resource corresponding to the second wireless com-
munication network identifier in a second wireless commu-
nication resource that 1s provided so as not to mutually
overlap the first wireless communication resource.

(17)

The communication device according to (16), 1n which a
signal recerved from the other communication device
includes the response signal received from the other com-
munication device i a wireless communication resource
corresponding to the first wireless communication network
identifier 1n the first wireless communication resource.
(18)

The communication device according to any one of (13)
to (17), in which the response signal includes the wireless
communication network identifier corresponding to a wire-
less communication resource by which the response signal 1s
transmuitted.

(19)

A communication method including, by using a proces-
SOT';

transmitting a request signal for a wireless communica-
tion network identifier 1dentified 1n a physical layer; and

receiving a response signal by a wireless communication
resource corresponding to the wireless communication net-
work i1dentifier after the transmission of the request signal.
(20)

A communication method including, by using a proces-
SOI';

recerving a request signal for a wireless communication
network identifier 1dentified 1n a physical layer; and

transmitting a response signal by a wireless communica-
tion resource corresponding to the wireless communication
network identifier after the reception of the request signal.
(21)

A program for causing a computer to execute:

a function of transmitting a request signal for a wireless
communication network identifier 1dentified 1n a physical
layer; and

a Tunction of receiving a response signal by a wireless
communication resource corresponding to the wireless com-
munication network identifier atter the transmission of the
request signal.

(22)

A program for causing a computer to execute:

a Tunction of recerving a request signal for a wireless
communication network identifier 1dentified in a physical
layer; and
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a function of transmitting a response signal by a wireless
communication resource corresponding to the wireless com-
munication network identifier after the reception of the
request signal.

5
REFERENCE SIGNS LIST

100 AP
110, 210 data processing unit
120, 220 control unit 10
130, 230 wireless communication unit
200 STA, OSTA

The 1invention claimed is: 5

1. A communication device, comprising:
a central processing unit (CPU) configured to:
transmit a request signal for a specific wireless com-
munication network i1dentifier of a plurality of wire-
less communication network identifiers, wherein 20
the transmitted request signal comprises a correspon-
dence relation between the plurality of wireless
communication network i1dentifiers and a plurality
of wireless communication resources, and
the specific wireless communication network 1den- 25
tifier 1s 1dentified 1n a physical layer; and
receive a response signal by a specific wireless com-
munication resource of the plurality of wireless
communication resources based on the transmitted

request signal, wherein S
the specific wireless communication resource corre-
sponds to the specific wireless communication
network 1dentifier.
2. The communication device according to claim 1, ..

wherein
the plurality of wireless communication network identi-
fiers includes a first wireless communication network
identifier,
the first wireless communication network identifier cor- 4q
responds to a first wireless communication network of
a plurality of wireless communication networks, and
a transmission source of the response signal belongs to the
first wireless communication network.
3. The communication device according to claim 2, 45
wherein
the plurality of wireless communication network identi-
fiers further includes a second wireless communication
network i1dentifier,
the second wireless communication network identifier
corresponds to a second wireless communication net-
work of the plurality of wireless communication net-
works, and
the second wireless communication network 1s adjacent to
the first wireless communication network.
4. The communication device according to claim 3,
wherein
a first wireless communication resource of the plurality of
wireless communication resources corresponds to the ¢,
first wireless communication network identifier and a
second wireless communication resource of the plural-
ity of wireless communication resources corresponds to

the second wireless communication network 1dentifier,
and 65

the first wireless communication resource 1s different
from the second wireless communication resource.
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5. The communication device according to claim 4,
wherein
the CPU 1s further configured to determine a third wire-
less communication network identifier of the plurality
of wireless communication network identifiers,
the third wireless communication network identifier 1s
different from the specific wireless communication
network i1dentifier,
the determined wireless communication network identi-
fier corresponds to a third wireless communication
network of the plurality of wireless communication
networks, and
the communication device belongs to the third wireless
communication network.
6. The communication device according to claim 5,
wherein
the CPU 1s further configured to determine a fourth
wireless communication network i1dentifier of the plu-
rality of wireless communication network identifiers

based on an unavailability of the third wireless com-
munication network identifier,

the fourth wireless communication network identifier

corresponds to a third wireless communication
resource,
the third wireless communication resource 1s different
from the specific wireless communication resource,

the fourth wireless communication network identifier
corresponds to a fourth wireless communication net-
work, and

the communication device belongs to the fourth wireless

communication network.

7. The communication device according to claim 1,
wherein

the request signal includes correspondence relation infor-

mation,

the correspondence relation information specifies the cor-

respondence relation, and

the correspondence relation information includes infor-

mation of at least one of a number of sections or an
interval between the sections corresponding to the
specific wireless communication network identifier of
the specific wireless communication resource.

8. The communication device according to claim 1,
wherein the CPU 1s further configured to receive the
response signal based on a signal strength of the response
signal that 1s equal to or greater than a threshold value.

9. The communication device according to claim 1,
wherein each wireless communication network identifier of
the plurality wireless communication network identifiers
includes information for identification of a basic service set
(BSS) 1n the physical layer.

10. The communication device according to claim 1,
wherein each wireless communication resource of the plu-
rality of wireless communication resources includes one of
a time, a {requency, or a code.

11. The communication device according to claim 10,
wherein the response signal 1s multiplexed based on the one
of the time, the frequency, or the code.

12. A first communication device, comprising:

a central processing unit (CPU) configured to:

receive a request signal for a first wireless communi-
cation network identifier of a plurality of wireless
communication network identifiers, wherein
the recerved request signal comprises a correspon-
dence relation between the plurality of wireless
communication network i1dentifiers and a plurality
of wireless communication resources, and

e
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the first wireless communication network identifier
1s 1dentified 1n a physical layer; and
transmit a response signal by a first wireless commu-
nication resource of the plurality of wireless com-
munication resources based on the received request
signal, wherein
the first wireless communication resource corre-

sponds to the first wireless communication net-
work 1dentifier.
13. The first communication device according to claim 12,
wherein
the first wireless communication network identifier cor-
responds to a wireless communication network, and
the first communication device belongs to the wireless
communication network.
14. The first communication device according to claim 13,
wherein
the CPU 1s further configured to:
receive a signal from a second communication device
other than the first communication device,
the signal includes a second wireless communication
network 1dentifier of the plurality of wireless com-
munication network identifiers, and
transmit the response signal by a second wireless
communication resource of the plurality of wireless
communication resources corresponding to the sec-
ond wireless communication network i1dentifier.
15. The first communication device according to claim 14,
wherein
the CPU 1s further configured to:
transmit the response signal by the first wireless com-
munication resource and the second wireless com-
munication resource, and
the first wireless communication resource 1s different
from the second wireless communication resource.
16. The first communication device according to claim 12,
wherein
the response signal includes the first wireless communi-
cation network identifier corresponding to the first
wireless communication resource.
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17. A communication method, comprising;:
in a communication device that comprises a processor:
transmitting, by the processor, a request signal for a
specific wireless communication network identifier
of a plurality of wireless communication network
1dentifiers, wherein
the transmitted request signal comprises a correspon-
dence relation between the plurality of wireless
communication network i1dentifiers and a plurality
of wireless communication resources, and
the specific wireless communication network 1den-
tifier 1s 1dentified 1n a physical layer; and
receiving, by the processor, a response signal by a
specific wireless communication resource of the plu-
rality of wireless communication resources based on
the transmitted request signal, wherein
the specific wireless communication resource corre-
sponds to the specific wireless communication
network identifier.
18. A communication method, comprising:
in a communication device that comprises a processor:
receiving, by the processor, a request signal for a
specific wireless communication network i1dentifier
of a plurality of wireless communication network
1dentifiers, wherein
the recerved request signal comprises a correspon-
dence relation between the plurality of wireless
communication network identifiers and a plurality
of wireless communication resources, and
the specific wireless communication network 1den-
tifier 1s 1dentified 1n a physical layer; and
transmitting, by the processor, a response signal by a
specific wireless communication resource of the plu-
rality of wireless communication resources based on
the received request signal, wherein
the specific wireless communication resource corre-
sponds to the specific wireless communication
network 1dentifier.
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